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1 Executive Summary 
The current deliverable gives an overview of the work carried out throughout the three (3) year 

project duration, related to the outcomes of Work Package 6 (WP6), which addresses the 

dissemination, communication, and data governance practices. The WP and the deliverable has 

two main pillars: dissemination and communication practices which were developed to maximize 

the project impact; the establishment of new synergies and enhancement of existing ones within 

relevant European projects and initiatives, with the intention to ensure project legacy and 

sustainability. 

This deliverable spans the project's duration, offering a detailed account of the endeavours 

undertaken during this time frame. 

Under Task 6.1, WP6 deployed a multi-channel communication program that combined a 

continuously updated project website and social media presence with targeted conference 

contributions, technical workshops, webinars, fairs and training resources. Dozens of talks and 

sessions at European and international events, a substantial corpus of peer-reviewed and technical 

publications, publicly available tutorials and FAQs, and a Q&A footprint on community platforms 

collectively ensured broad visibility across our primary audiences (environmental authorities, 

planners, EU agencies and networks, research institutions, civil society and the private sector). 

Outreach activities were tightly coupled with the project’s operational tools, so that 

communications could promote them, as well as the scientific foundations on which they are based 

and their documentation. Most of the quantitative objectives set in point D6.1 for presentations, 

publications, training and events were met or even exceeded, and the links compiled in this 

document ensure the traceability of each activity. 

Task 6.2 operationalized a pragmatic data-governance framework that made GUARDEN’s outputs 

findable, accessible, interoperable and reusable (FAIR). We implemented clear roles and processes 

for data stewardship, produced machine-readable metadata, and exposed interoperable services 

(OGC WMS/, REST/JSON APIs) so that modelling outputs and community observations can be 

embedded directly in planning systems and national/EU infrastructures (e.g., GBIF). Governance 

provisions addressed licensing, provenance, uncertainty reporting and ethics/GDPR for 

citizen-generated content, with quality-assurance workflows tailored to the different data 

pipelines (Pl@ntNet, GeoPl@ntNet and MINKA). Open-source code and technical documentation 

were released through public repositories, improving transparency, reproducibility and use by 

third parties. Interoperability was also “mapped” through a linked open data approach which 

aimed at mapping and propagating synergies, data and information flows among projects. 

A central achievement of WP6 is the co-creation and publication of four policy briefs that translate 

technical advances into actionable guidance for decision and policy-making authorities. These 

briefs distill user feedback from focus groups and pilots, align with EU legal instruments (EU 

Biodiversity Strategy 2030, Nature Restoration Law, Habitats/Birds Directives, IAS Regulation 

directive), and specify integration patterns (standards, APIs, QA) that facilitate adoption by 

ministries, regions and agencies. Cross-project coordination expanded our reach: GUARDEN built 

formal links with initiatives such as MAMBO, B-CUBED, BMD, Eco2Adapt, OneSTOP, ECS, 

Biodiversa+, EWA-BELT, JRC-KCBD and others, and launched a joint drafting effort for a 

multi-project policy brief on reducing barriers between data collection and decision-ready outputs 

to amplify shared messages. 
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Internally, WP6 maintained a robust collaboration environment to sustain delivery at pace: a secure 

project cloud (NextCloud) with document management and co-editing (OnlyOffice), 

video-conferencing (BigBlueButton), project management and reporting (OpenProject), and 

dedicated mailing lists facilitated coordination, version control and timely submission of outputs. 

Externally, we complemented these with press and outreach materials (briefs, brochures, 

dashboards, videos), and with capacity-building actions for public authorities and NGOs to 

interpret model outputs, manage citizen-science pipelines and embed open services into 

operational workflows. 

Looking forward, we designed a plan that outlines sustainability and uptake measures initiated 

during the project: maintaining key components and web services; providing simple models and / 

or services for public bodies; and continuing targeted training for practitioners. These measures, 

combined with the strong network of institutional partners and aligned EU projects, position 

GUARDEN’s tools, data services and recommendations for durable integration into Member State 

and EU monitoring, restoration and reporting systems. 

In sum, D6.2 demonstrates that WP6 has delivered on its dual objective: maximizing the impact of 

GUARDEN’s scientific and technological results through targeted communication, while 

establishing the governance, standards and partnerships needed to convert data into trusted, 

decision-ready evidence. The outcomes directly support the European Union Green Deal priorities 

and provide a clear pathway for continued adoption beyond October 2025.  
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2 Introduction 
 

2.1 Dissemination, Communication and Data Governance in GUARDEN 
The significance of efficient dissemination, communication and data governance strategies has 
been highlighted across EU research projects over decades. Especially in terms of data, the EU has 
launched in 2020 a European Strategy for Data [1], highlighting the importance of robust, 
transparent and interoperable data for any policy or strategy to be successful and any 
transformative attempt within governance schemes, including those for biodiversity and the new 
EU Green Deal [2]. Recently, a Green Deal Data Space (GDDS) was planned under the EU Data 
Governance Act [3], part of the broader European Strategy for Data (ESD) that is designed to 
support the Green Deal’s priority actions [2]. 

During this concluding phase of the project, the initially designed roadmap has been now 
developed into a fully operational framework that allows GUARDEN to turn research outputs into 
trusted, decision-ready services for the governance of biodiversity, ecosystem services (ES) and 
nature’s contributions to people (NCP). Its overarching goal remains to maximize uptake and 
impact, now expressed through four integrated objectives: (i) sustained visibility and engagement 
with our primary audiences (environmental agencies, regional and Natura 2000 managers, EU 
networks and research institutions, civil society and private actors) via targeted, evidence-led 
communication; (ii) systematic conversion of project results into reusable assets (APIs, 
documentation, training and policy briefs), so that stakeholders can embed GUARDEN tools and 
services directly into workflows; (iii) robust, FAIR and responsible data governance, ensuring 
integrity, security, provenance, accessibility and interoperability (e.g., standardized metadata, 
OGC services, REST/JSON APIs, taxonomy and habitat standards); and (iv) sustainability and 
institutionalization, through open data and services, and capacity-building pathways that persist 
beyond the project duration. 

The developed plan can bridge data collection and policy application by aligning methods, enabling 
to comparable reporting and nature-positive decisions under EU policies, such as the EU 
Biodiversity Strategy for 2030, the Nature Restoration Regulation [4], the Habitats and Birds 
Directives, but also global priorities such as the Kunming-Montreal Global Biodiversity Framework 
[5]. It fosters inclusive, co-created practices that empower communities and authorities alike, 
reduces barriers to adoption through interoperability by design, and underpins transparent, 
accountable use of AI-enabled analytics. Ultimately, the plan is central to GUARDEN’s mission to 
deliver more inclusive, adaptive, and ecologically informed governance across the European Union, 
leaving a practical legacy of standards, tools and competencies that support continued uptake 
after 31 October 2025. 

 

2.2 Mapping GUARDEN outputs 
This section outlines the commitments of the GUARDEN consortium as defined in Annex I of the 

Grant Agreement (GA), detailing the tasks and outputs. Its aim is to assist reviewers in locating 

where tasks are addressed and to guide authors in ensuring all requirements are met. 

TABLE 1: ADHERENCE TO GUARDEN GA DELIVERABLE & TASKS DESCRIPTIONS. 

GUARDEN GA 
Component Title 

GUARDEN 
GA Component Outline 

Respective 
Document 
Chapter(s) 

Justification 

TASKS 
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Task 6.1 
Dissemination 
and 
Communication 

Task 6.1 will build the foundation for and 
prepare GUARDEN’s dissemination, 
communication, and outreach of the 
project achievements and research results 
to the priority target audience groups listed 
in Tables 2.1 (dissemination) and 
2.2 (communication) and mapped under 
Task 2.1. At the very beginning of the project, 
the visual identity (logo, a set 
of graphic elements and images, templates 
for presentations and publications) based on 
the material of the proposal 
documents, and the project public website 
containing a portfolio of materials and 
contents, will be established (MS02) – the 
project website, with a first basic version 
launched early, will be constantly updated 
with the project’s latest 
activities and outcomes, including the 
communication objectives, its main 
messages, the underlying communication 
principles, the communication channels and 
activities and the respective consortium 
partners’ roles and responsibilities. 
Task 6.1 will also coordinate the efforts of 
GUARDEN partners in the dissemination of 
the project’s achievements by: 
(a) submitting high quality papers at high 
impact, peer-reviewed journals and 
magazines, (b) presenting and publishing 
results in prestigious conferences, (c) 
organizing workshops, trainings, conference 
session, and tutorials, and (d) by link 
the dissemination and communication 
activities with related initiatives and ongoing 
projects, preparing the ground for 
Task 6.2. 

Chapter 3 

Chapter 3 of D6.2 provides the 
completed dissemination, 
communication and 
data-governance program 
initially scoped, demonstrating 
full delivery from design to 
execution, evaluation and 
transfer. It documents the 
creation and maintenance of the 
project’s visual identity and 
public website, the coordination 
of partner contributions, and the 
multi-channel outreach actions 
that translated GUARDEN results 
into decision-ready assets. 
Evidence is provided for all 
aspects specified in the plan: 
peer-reviewed publications and 
articles in high-impact journals; 
presentations and special 
sessions at major conferences; 
organization of workshops, 
trainings and tutorials for priority 
audiences; and systematic 
linkage to related initiatives and 
EU projects. This chapter includes 
quantitative monitoring of key 
performance indicators (KPIs), 
qualitative analyses of public 
adoption, and permanent links to 
deliverables (policy briefs, IT 
repositories and tool 
descriptions, web services/APIs, 
and training materials). 
 

Task 6.2 Data 
Governance and 
Interaction with 
Stakeholders, 
Policy-makers 
and Other 
Related Projects 

Task 6.2 ensures that the project data, 
outputs and methods are interoperable with 
existing structures and related projects, 
ensuring that all generated results, as well as 
the data acquired are organized through a 
data version control system, to achieve an 
organized structure, but also 
interoperability with the JRC EU Knowledge 
Center for Biodiversity.  
Constant interaction with relevant projects 
and initiatives, making use of the ongoing 
connections that exist among the 
consortium members with relevant 
initiatives, will ensure that the project 
outputs as well as input data are shared and 
communicated regularly during the duration 
of the project. We will create synergies with 
other relevant projects, including with the 

Chapter 4 

Chapter 4 of D6.2 describes the 
final version of the data 
governance plan and interaction 
with stakeholders, policy and 
decision-makers and related 
projects. It demonstrates the 
ways in which the framework is 
applied for data governance 
within the GUARDEN project, but 
also between GUARDEN and the 
biodiversity governance “data-
scape”. Chapter 4 demonstrates 
the core results obtained during 
the mapping of the core 
synergies with relevant projects 
and initiatives, which serve as a 
pillar to ensure optimal 
governance of the data produced 
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other projects which are funded under the 
same topic. Liaison with decision-makers, at 
local, national and European level will be 
sought (in constant collaboration with Task 
6.5), in form of meetings, invitations to 
attend and speak at dissemination events, as 
well as involvement in developing a set of 
practical recommendations that will give 
support to policy initiatives, that are 
currently being designed under the 
European Green Deal and the biodiversity 
strategy. 

and used for the development of 
fruitful interactions beyond the 
end of the project. 
  

DELIVERABLE 

 
D6.2 - Dissemination, communication and data governance plan - Final 
Updated report presenting the dissemination, communication, and data governance plan and undertaken activities.  
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2.3 Deliverable Overview and Report Structure 
The structure of the current deliverable is organized across six chapters. Specifically: 

• Executive Summary (Chapter 1): This chapter is an overview of the deliverable document, 
summarizing key approach of GUARDEN for the dissemination and communication plan, 
along with its core results, as well as the data governance scheme applied. 

• Introduction (Chapter 2): This chapter outlines the deliverable’s objectives and the 
alignment of its chapters with the GUARDEN objectives as outlined within the project Grant 
Agreement. 

• Communication and dissemination (Chapter 3): This chapter presents evidence on the 
outcomes of the current communication and dissemination strategies applied within the 
project duration.  

• GUARDEN Data Governance and Interoperability (Chapter 4): This chapter illustrates the 
results of the data interactions within the project and among the project and relevant 
projects and initiatives. 

• Coordination, monitoring and evaluation (Chapter 5): This chapter describes the core 
project coordination activities and outcomes, along with risks and mitigation measures. 

• Conclusions (Chapter 6): This chapter synthesizes the final conclusions. 

• References: This section lists all the literature cited throughout the report. 

• Appendix: The annex provides supplementary materials. In particular, Annex I gives access 
to the data gathered for mapping the GUARDEN Ecosystem within the Living Textbook.   
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3 Communication and Dissemination  
 

3.1 Overview of Communication and Dissemination implementation 
strategies 

This section describes how GUARDEN translated the objectives set in D6.1 into a coordinated, 
evidence-led communication and dissemination program over M01–M36. The strategy was 
implemented as an audience-first, asset-driven and KPI-monitored workflow that turned scientific 
outputs into reusable products (publications, policy briefs, guidelines, trainings, open tools and 
services) and delivered them through the channels most adapted by our priority stakeholders. It 
underpins the detailed evidence presented in Sections 3.2–3.6 and Tables 2–18. The 
implementation was structured around six mutually reinforcing pillars, described below, which 
translate the strategy into practice, from target audience design and content production to 
multichannel distribution, partner activation, open standards, and adaptation based on key 
performance indicators. 

a. Audience segmentation and value propositions: We refined target groups and their needs 
(Table 2) and tailored messages around concrete end uses (decision-ready layers, APIs, 
dashboards, training) for authorities, practitioners, scientists, private actors and civil 
society. 

b. Content and resource production pipeline: Project results were presented as often as 
possible in the form of citable publications, technical documents, open repositories, 
tutorials, webinars and policy briefs, enabling direct reuse in workflows and reporting. 

c. Multi-channel delivery with a central web platform: The project website served as the 
central hub, complemented by newsletters, event presence, press articles and community 
platforms. The social media portfolio, including X, LinkedIn, Instagram and TikTok, has 
made it possible to reach a wide audience through numerous dedicated content pieces, 
which have notably contributed to the dissemination of the project’s news updates. 

d. Partner activation and inter-project linkages: A centralized dissemination model enabled 
the mobilization of partners to lead discussions, workshops, and training within their 
networks, while structured links with related initiatives amplified the project’s reach and 
credibility (3.6.13). 

e. Standards, openness, and discoverability: Public deliverables, produced datasets, code, 
and services were published maximizing their availability through persistent links and 
machine-readable metadata; the use of open standards and APIs ensured ease of discovery 
and integration by third parties. 

f. KPI-driven adaptation: Progress was tracked against quantitative targets (Table 3Table 4). 
In cases in which indicators lagged, we redirected effort to high-impact activities (such as 
webinars or conference sessions). Most targets were met or exceeded, demonstrating 
effective outreach and uptake. 

Together, these implementation strategies ensured lasting visibility, stakeholder engagement, and 
tangible impact, building on broad participation in relevant events, significant production of 
publications, training programs and webinars, strengthened links with similar projects, and a 
comprehensive range of communication tools that will remain accessible and reusable beyond the 
end of the project. 

 

3.2 Stakeholder involvement in dissemination and communication activities 
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Following on from deliverable D6.1, our objective remained to reach the widest possible range of 
stakeholders, from local to international decision-makers, across all sectors, including citizens, and 
to make GUARDEN visible and useful to each group. This section documents how this objective has 
been implemented during the project duration. Table 2 lists the main target audiences GUARDEN 
reached out to, their description and interests, as well as verifiable evidence of their engagement 
and the adoption of the results, compiled from webinars and workshops, conferences and trade 
fairs, publicly accessible deliverables and policy briefs, publications and technical resources, open-
source repositories, and website traffic analytics (see detailed analysis in sections 3.3 to 3.6; tables 
3 to 18). 

TABLE 2. TARGET AUDIENCES AND EVIDENCE OF THEIR INTEREST IN GUARDEN. 

Target 
audie
nces 

Descri
ption 

Evidence 

Govern
mental 
bodies 
involve
d at 
local, 
region
al and 
interna
tional 
levels 

Local 
authori

ties 
such as 
munici
palities

, 
region
al and 
nation

al 
decisio

n-
making 
actors 
such as 
Ministr
ies of 

Agricul
ture 
and 

Enviro
nment, 
Europe

an 
Commi
ssion 

Releva
nt 

Offices
, 

Europe
an 

Enviro
nment 
Agency

, 
Europe

an 
relevan

t 
partne
rships 

- Policy-facing outputs and uptake channels: 13 policy recommendations and best practices 
delivered (Table 3 & Table 19) 
- Direct engagement with EU/national authorities: webinars with EEA & Eionet (27/06/2023; 
15/01/2024) and Biodiversa+ (multiple sessions) (Table 16); participation in the EU cluster 
meeting on the Green Deal Data Space (Table 10); Natura 2000 annual meeting (Table 18); 
satellite event of the European Research & Innovation Days (Table 7). 
- Evidence-ready services and standards: public deliverables for indicators, maps, trajectories 
and ecosystem services planning (D2.4, D3.5, D3.6, D3.7), and “Integrated DSAs” (D4.4). 
- Structured collaboration with relevant institutions: links established with Biodiversa+, 
JRC-KCBD, OECD, and EU sister projects (MAMBO, B3, Eco2Adapt, ECS, BMD) (Table 17). 
- Territorial engagement: 16 events organized by/with local authorities (Table 4, KPI #8); 
multilingual website (EN/FR/ES/EL) to support regional uptake and accessibility (Section 3.6.1). 
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nature 
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region
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al 
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al 
conser
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s, joint 
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for the 
manag
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of 
natural 
areas, 
enviro
nment

al 
agenci

es, 
land 
and 

wildlife 
manag

ers 

- Co-design and validation with managers: ecosystem services technical workshops in Narbonne 
(FR), Athens (GR), Cyprus (CY), and stakeholder focus groups (Montpellier) for model/result 
validation and scenario design (Table 14). 
- Operational briefings and training: RNF Seminar with National Parks/OFB (14–16/11/2023), field 
identification workshops, and citizen-scientist trainings (FR/ES) (Table 14); webinars on invasive 
species monitoring and practical data use (Table 16). 
- Decision-ready layers and protocols: open deliverables for biodiversity indicators, habitat 
maps, and future trajectories (D3.4–D3.7; Table 10), with “GUARDEN ICT tools – Final” and 
“Integrated DSAs – Final” to support agency workflows ( D4.2, D4.4). 
- Outreach at practitioner fora: Natura 2000 network meeting; World Biodiversity Forum; fairs 
and festivals showcasing tools and methods relevant to protected-area management (Table 18). 
- Ongoing links and standards harmonization: collaboration with GBIF and IAVS/EVS 
communities on monitoring practices. 

Compa
nies 
and 
private 
sector 
repres
entativ
es 

Enviro
nment

al 
consult
ancies, 
indepe
ndent 

consult
ants, 

compa
nies in 
charge 

- Market presence: 11 industrial/professional exhibitions (Table 3 & Table 10), including 
International Agricultural Show, DevFest, AI Montpellier initiative, Inria Future-Focused Days, 
and the EU Green Deal Data Space cluster meeting. 
- Technology transfer and integration assets: 29 source code releases and upstream 
contributions (Table 3 & Table 12) ; 30 technical publications and API docs/notebooks enabling 
third-party reuse (Table 3 &  Table 9). 
- Developer engagement and support: 30 documented conversations on Q&A platforms (Table 
3 &  

3
0 

“ISSUE 

#20168: 

ARANGODB - 

ISSUE #20168 IN 

ARANGODB, RELATED 

TO THE QUERY TIME. 

HTTPS://GITHUB.COM/ARANGODB/
ARANGODB/ISSUES/20168 
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ISSUE” 
) and 28 online tutorials for tools and APIs (Table 3 & Table 15). 
- Business-facing demonstrations: investor-oriented event with Conservation 
International/XPRIZE and demos at GEO Global Forum (Table 18), showcasing GUARDEN tools 
for integration into private offerings. 

Scientif
ic 
actors 

Acade
mic 
and 

Resear
ch 

Comm
unities, 
Federa

ted 
researc

h 
infrastr
ucture

s, 
relevan

t 
scientif

ic 
consor

tia, 
biologi

cal 

- Strong scientific output and venues: 37 peer-reviewed publications (Table 3, Table 8) and 46 
conference/workshop contributions (Table 3 & Table 7) across ecology, AI, remote sensing, and 
citizen science. 
- Open science enablers: datasets, frameworks and pipelines documented and released with 
corresponding technical documentation and notebooks (Table 9& Table 12). 
- Community leadership and benchmarking: co-organization and overviews of 
LifeCLEF/PlantCLEF challenges; ECIR/CVPR/NeurIPS-adjacent contributions; scientific Q&A 
participation (Table 8 &  

3
0 

“ISSUE 

#20168: 

ARANGODB - 
MEMORY 

ISSUE” 

ISSUE #20168 IN 

ARANGODB, RELATED 

TO THE QUERY TIME. 

HTTPS://GITHUB.COM/ARANGODB/
ARANGODB/ISSUES/20168 

). 
- Capacity building: 26 technical workshops in 7 countries and 13 webinars including the 
DeepSDM Symposium and tool trainings (Table 14, Table 16). 
- Research networks and infrastructures: established links with GBIF, IAVS/EVS, ARISE, 
LIFEPLAN, and other Horizon projects for standards alignment and data interoperability (Table 
17). 
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- Large catalogue of accessible training: 28 online tutorials (multi-language guides and APIs) to 
empower citizen participation in data collection and use (Table 15). 
- Public outreach and engagement: participation in European Researchers’ Night, Fête de la 
Nature, Bioblitz, Naturalis “Spotlight” talks, and regional fairs/festivals (Table 18). 
- Participatory design and training: citizen-scientist workshops (Barcelona; multiple field 
trainings) and co-design of MINKA dashboards (Table 14); webinars highlighting citizen science 
practices and collaborative platforms (Table 16). 
- Communication reach: sustained growth of web and social audiences (website 
users/sessions/page views; 6,729 followers across platforms; >90K views from 600+ 
communications; 86 videos produced) supporting broad civil-society access to GUARDEN 
outputs (Table 4, Section 3.6.1). 
- Pathways to decision impact: MINKA policy brief and guidelines showing how 
citizen-generated evidence feeds management dashboards and institutional systems for coastal 
governance and invasive species action (Section 3.6.15; Table 19). 

  

3.3 Communicating and disseminating project results 
Table 3 consolidates GUARDEN’s dissemination and communication KPIs over M01–M36, 
presenting target values alongside current achievements and linking to the detailed evidence in 
Tables 5–18. It covers scientific visibility (conferences and publications), technical enablement 
(documentation, code, Q&A), stakeholder engagement (workshops, webinars, fairs), and policy 
outreach and uptake (public deliverables, guidelines and briefs), providing a clear view of progress 
against the project plan. 

Overall, the consortium met or exceeded numerous. Highlights include strong scientific presence 
(46 conferences; 37 publications), extensive open-science and developer support (30 technical 
publications; 29 code releases; 30 Q&A contributions), broad capacity building (26 technical 
workshops across 7 countries; 28 online tutorials; 13 webinars), and robust policy-readiness and 
transparency (23 public deliverables; 13 policy recommendations and best practices). These results 
demonstrate continued dissemination and adoption among government agencies, scientific 
institutions, the private sector, and civil society. The only target that was under-met was 
participation in fairs (20 versus initial target >25), since conference participations and booths 
covered to a large extent the end goal of this initially planned activity.  

Table 3. Dissemination activities and target KPIs. 

N° KPI Description Target Value Current values 
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1 Presenting in Scientific Conferences (see Table 7) > 20 46 

2 
Publishing results in Peer-reviewed Journals, 
Conference proceedings, Books and Thesis (see Table 
8) 

> 13 

37 in total, including: 
. 15 Peer-reviewed 

journals 
. 16 conf. 

proceedings 
. 2 data papers 
. 4 pre-prints 

3 Publishing Technical Publications (see Table 9) > 20 30 

4 Participation in Industrial Exhibitions (see Table 10) > 10 11 

5 Number of publicly available deliverables (see Table 11) 15 23 

6 
Source code published to different repositories (see 
Table 12) 

>2 30 

7 
No. of Scientific conversations on Q&A platform to 
Participate/Contribute (see Table 12) 

> 25 32 

8 Technical Workshops (see Table 13) 
>10 in 7 

different 
countries 

26 in 7 countries 
(AT, BE, CY, ES, FR, 

GR, MG) 

9 Online Training Tutorials (see Table 14) >8 28 

10 Webinars (see Table 15) >12 13 

11 Relevant initiatives to establish links (see Table 16) >15 19 

12 Fairs to Participate (see Table 17) >25 20 

13 
Policy recommendations & best practices (see Table 
18) 

>7 
13 in total: 

 . 9 Guidelines 
. 4 Policy briefs 

  

3.4 Internal and external communication plan 
Since the submission of D6.1 in Month 17, the GUARDEN communication plan has matured into an 
integrated, KPI-driven program that supports day-to-day coordination, timely publication of 
results, and targeted outreach to priority audiences. The plan aligns with the dissemination 
framework in Section 3.3 and is monitored against Table 3 and Table 4. 

Below we document concrete outputs that demonstrate the full implementation of the internal 
and external communication plan set out in D6.1. 

3.4.1 Internal communications — tools in use and resulting outputs 

For internal communication, the GUARDEN consortium has developed a shared workspace at 
https://cloud.guarden.org (NextCloud + OnlyOffice).  

Within the project duration, the consortium continued to operate a unified collaborative 
environment combining: 

• Nextcloud for structured document management (workspaces per WP/deliverable, 
fine-grained access control, external read-only sharing with expiry/password when needed). 

• OnlyOffice for co-authoring working documents and deliverables. 

• BigBlueButton for virtual meetings and recordings (used for WP synchronization, ad-hoc 
technical sessions). 

• OpenProject for task tracking and deliverable workflows (deadlines, dependencies, and 
status reporting aligned with the EC portal). 

• A shared calendar to register consortium and stakeholder events. 

https://cloud.guarden.org/
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• Mailing lists on Renater remained the backbone for targeted updates and rapid 
coordination: 

- GUARDEN.all@groupes.renater.fr (all partners) 

- GUARDEN.tech@groupes.renater.fr (R&D teams) 

- GUARDEN.exb@groupes.renater.fr (Advisory Board) 

- GUARDEN.coord@groupes.renater.fr (coordination core) 

These lists supported regular meeting notices, sharing information for 
publications/articles, calls for contributions to events, and circulation of draft deliverables. 

The core working practices for coordination entailed regular WP meetings and cross-WP technical 
exchanges (called Tech Meetings) ensured coherence across data, models and tools. Meeting 
minutes and recordings were archived in Nextcloud for traceability. The internal plan also 
underpinned the production of tutorials (Table 15) and the organization of technical 
workshops/webinars (Table 14, Table 15, and Table 16). 

For development of publications, a structured pipeline was developed. The drafting, revision, 
and validation of deliverables and public documents followed a standard workflow in OpenProject 
and were then reproduced on the public deliverables page of the website (Table 11) for open access 
and long-term traceability. 

3.4.2 External communications — outreach delivered and evidence of reach 

For external to GUARDEN communications, the project website was the primary hub, under the 
address https://guarden.org/. The website was launched at M01 and was since then continuously 
enriched (Section 3.6.1). New sections on Sister Projects, Policy Briefs and Guidelines, and 
Dissemination centralized outcomes and reuse pathways (Figure 1). The site was internationalized 
and translated in multiple languages relevant to the project case studies (EN/FR/ES/EL), to improve 
accessibility in case-study regions and broaden reach. The site visits and therefore the audience 
grew significantly throughout the project duration (from 299 users in 2023 to 5,798 in 2025) and 
evidence of the global distribution of the site visitors (Figure 4) indicated increased visibility and 

engagement.  

https://www.renater.fr/en/accueil-english/
https://guarden.org/
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FIGURE 1. THE GUARDEN WEBSITE POPULATED WITH ALL RELEVANT TO THE PROJECT INFORMATION.  

Besides the website, as the core project interface, the project dissemination targeted press and 
media campaigns. In that context, evidence of the communication gathered around: 

• 35 press releases (Figure 3) and 6 interviews (Figure 2) amplified major milestones. 

• A multi-platform strategy to maintain the reach of our communications has been 
implemented using the accounts of the project partners and platforms, in particular the 
international Pl@ntNet platform, and the BioPlatgesMet project conducted through the 
Spanish case study. Our efforts contributed to the production of more than 600 
communications generating 90K+ views; 7 e-newsletters released; 70 blog contributions. 

• Roll-up banners (9) and >4,000 hard copies of fliers supported on-site events. 

• Social media accounts have a total of 6,729 followers (X, Instagram, TikTok, LinkedIn). 

• We produced 86 short videos/interviews which had 75,084 video views. 

   

FIGURE 3. PRESS RELEASE AT THE EU 

WEBPAGE. 

FIGURE 2. PROF KADIS FROM FREDU DISCUSSES ON 

NATIONAL TV THE ROLE OF GUARDEN IN BIODIVERSITY 

PROTECTION. 
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The core scientific and professional dissemination strategy focused on conference participation 
and presentations, code sharing among core repositories, and scientific and technical publications. 
In particular: 

• We gave 46 presentations at conferences/workshops (Table 7); we produced 37 scientific 
publications (Table 8); and wrote 30 technical publications and user/developer docs (Table 
9). 

• Methods were shared across 29 source code repositories and upstream contributions 
published (Table 12), with 30 documented Q&A/community support threads ( 

30 “ISSUE #20168: 

ARANGODB - 
MEMORY ISSUE” 

ISSUE #20168 IN 

ARANGODB, RELATED TO THE 

QUERY TIME. 

HTTPS://GITHUB.COM/ARANGODB/ARANGOD

B/ISSUES/20168 

• ) and 28 public tutorials (Table 15) to enable reuse. 

With regards to stakeholder engagement and capacity building activities, GUARDEN used 
workshops, developed webinars and participated in events and exhibitions. In particular: 

• We organized 26 technical workshops in 7 countries (AT, BE, CY, ES, FR, GR, MG) spanning 
field trainings, co-design, and validation sessions (Table 14). 

• We participated in 13 webinars co-organized with key actors (e.g., Biodiversa+, EEA/Eionet) 
including tool trainings and thematic briefings (Table 16). 

• Project results were shared in 11 industrial/professional exhibitions (Table 10) and 20 
fairs/public-facing events (Table 17), including investor-facing demos (Conservation 
International/XPRIZE) and GEO Global Forum showcases. 

• We organized 16 events by/with local authorities across all case studies (Table 4, KPI #8). 

The project also developed sets of policy recommendations and best practices, while establishing 
linkages with relevant projects and initiatives. In particular:  

• GUARDEN produced 23 public deliverables across WPs 2–6 (Table 11) and 13 policy 
recommendations & best practices (9 guidelines and 4 policy briefs; Table 19). 

• We established links with 19 relevant initiatives and infrastructures enabling joint activities 
and standards alignment (Table 17). 

• We participated in 8 fora/hubs. 

To ensure that the ambitious strategy follows the initial plan, we established monitoring, quality 
assurance and sustainability strategies which were applied during the 3-year project duration. 
More specifically: 

• KPI monitoring: Communication KPIs (Table 3Table 4) were reviewed periodically to steer 
effort (e.g., intensification of workshops/tutorials/webinars during the final period). Web 
analytics and platform statistics informed editorial choices (news cadence, language mix, 
format). 

• Quality and compliance: All public materials followed the project’s editorial and branding 
guidelines, acknowledgments, and open-access requirements. Where applicable, materials 
referenced persistent identifiers (DOIs/links) and adhered to FAIR principles [6]. Web 
analytics were used in an aggregated form in line with applicable data-protection practices. 



D6.2 - Dissemination, communication and data governance plan – Final 

                                                                                                                                                     

© GUARDEN, 2025  21 

 

• Long-term access: Public deliverables, scientific/technical documentation and open-source 
repositories remain accessible via the project website and platforms (GitHub, GitLab, 
Zenodo, Kaggle), supporting reuse beyond the project lifetime and integration pathways to 
GBIF/JRC communities where relevant. 

Together, these outputs evidence that all communication channels and tools planned in D6.1 were 
deployed and actively used, resulting in sustained internal coordination, extensive public visibility, 
robust open-science enablement, and targeted engagement of policy, scientific, industry, and 
civil-society audiences. 

3.5 Communication tools and activities 
This section documents the implementation of GUARDEN’s communication strategy throughout 

the project duration (M01-M36), detailing the tools used and the evidence supporting the project 

key performance indicators (KPIs). Table 4 presents a consolidated dashboard of the main 

communication activities, their objectives, and the current cumulative results. Unless otherwise 

indicated, the figures are cumulative for the period M01-M36; "unique visitors" are derived from 

website analytics; "online community size" corresponds to the total number of followers on X, 

Instagram, TikTok and LinkedIn; "impressions/views" are taken from platform analytics; and 

figures relating to events, press coverage, and publications are deduplicated. The source files are 

archived on the GUARDEN cloud and referenced in this deliverable.  

The continued investment in promoting the project’s work has notably contributed to it being 

featured twice on the CORDIS website: 

- In February 2024, in an article titled "Engaging the community in marine biodiversity 
research", 

- In June 2025 in a Results Pack titled "How AI applications are facilitating new life science 
discoveries", which allows to enrich GUARDEN Cordis page with a “Results in Brief” 
articles. These articles, translated in 6 languages, have contributed to an increase the 
project visibility among academic networks and political decision-makers at the EU 
level. We also collaborate with EU Researcher (one of the Europe’s leader in research 
dissemination), in order to promote the project with a 2 page paper, distributed among a 
large network of EU actors. 

TABLE 4. KPIS AND THE VALUES REACHED WITHIN THE PROJECT DURATION (UNTIL 31/10/2025). 

N° KPI Description Target Value Current values 

1 Project website Online by M03  M01 

2 Unique Visitors from M01 >4,000 6,782 

3 Size of online communities (by M36) >5,000 

6729 in total : 

. X: 5 541 followers 

. Instagram: 684 followers 

. TikTok: 358 followers 

. LinkedIn: 146 followers 

4 Number of impressions >500 
More than 600 communications have 
contributed to +90K views 

5 e-Newsletters contributed/released 9 7 

6 Total Mailing List Contact Points >1,500 1863  

https://cordis.europa.eu/article/id/449496-engaging-the-community-in-marine-biodiversity-research
https://cordis.europa.eu/article/id/449496-engaging-the-community-in-marine-biodiversity-research
https://cordis.europa.eu/article/id/459569-how-ai-applications-are-facilitating-new-life-science-discoveries
https://cordis.europa.eu/article/id/459569-how-ai-applications-are-facilitating-new-life-science-discoveries
https://cordis.europa.eu/article/id/459577-biodiversity-protection-through-innovative-decision-tools
https://issuu.com/euresearcher/docs/guarden
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7 Press releases / Interviews >20 35 press releases, 6 interviews 

8 
Events organized by / with local 
authorities 

> 15 16 

9 Number of Fora and Hubs to interact >6 

8 (EuroGeo 2022, WBF 2024, CESE 
2024, AI Summit 2024, Biospace 2025, 
European R&I Day 2025, EU cluster 
meeting 2025, IPBES) 

11 
Unique Publications/Contributions to 
Blogs 

>25 70 

12 No. of hard copies distributed >2,500 +4,000 distributed 

13 Roll-up Banners >8 9 

14 
No. of short videos and interviews 
produced 

7  86 

15 Number of views of videos >4,500 75,084 

 

3.6 Communication and Dissemination activities performed 
This section outlines the outcomes and gives evidence of all the communication and 

dissemination activities briefly outlined in section 3.5.  

3.6.1 Project’s website 
The project website was launched at Month 1 as the main online entry point for the GUARDEN 

project, ensuring visibility, dissemination of outputs, and access to public deliverables and 

publications. 

Since its creation, the website has presented the general framework of GUARDEN through the 
“About” section (Background & Motivation, Concept & Methodology, Objectives) and the “Case 
Studies” section, which illustrates project implementation across regions (France & Madagascar, 
Greece, Spain, Cyprus). The “Technologies” section describes the main tools developed or 
supported by the consortium, including AvesEcho, CirculAR, GeoPl@ntNet, Maps of Ecosystem 
Services and their Future Trajectories, Landscape Dynamics Mapping, MINKA, MINKA Dashboard, 
Pl@ntNet, and the Virtual Assistant. A dedicated subsection highlights the Integrated Decision 
Support Application (DSA), combining data from several tools to produce multi-source analyses 
supporting biodiversity monitoring and ecosystem management. 

 

Over time, these sections were continuously updated and new sections were introduced: 

- “Sister Projects”, presenting related EU initiatives. 

- A “Policy Briefs and Recommendations” section includes a “Policy Briefs” page summarizing 
GUARDEN’s main scientific contributions and policy-relevant outcomes, and a “Guidelines” 
page providing practical recommendations, best practices, and strategic advice to help project 
partners and the wider European research community enhance dissemination efficiency and 
strengthen the connection between scientific results and policy development. 

- “Dissemination”, gathering outreach materials (reports, workshops, training sessions, 
publications, press releases, newsletters, videos, interviews). 

- The “News” section evolved considerably over the course of the project. Publications in 2023 were 
primarily forward-looking, focusing on key milestones and upcoming collaborations, while those 

https://guarden.org/
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in 2025 increasingly reported on concrete scientific and technological results, as well as 
stakeholder-oriented outcomes, such as joint events and practical demonstrations of the 
GUARDEN tools. 

This maturity in communication activities is mirrored by the audience statistics, which demonstrate 
the website’s growing visibility and engagement over time. Between 2023 and 2025, the number 
of users rose from 299 to 5,798 ; the number of sessions increased from 555 to 7,654, and the 
number of page views grew from 1,309 to 15,572 (see Table 5). This constant increase has been 
made possible by the continuous enrichment of the website and the growing impact of its 
distribution. 

Visitors originated from all continents, with major representation in Europe, North America, and 
Asia, and additional presence in Africa and South America (see Figure 4). This distribution aligns 
with the consortium’s geographical scope and partner networks, underlining the international 
reach of GUARDEN. The website was initially published in English. The implementation of 
translations in three additional languages (French, Spanish, and Greek) also enhanced accessibility 
for stakeholders in case study regions. According to language preference data, 32.2 % of visitors 
used a default language other than English. 

Demographic indicators, derived from aggregated advertising data (Google Analytics, partial 
sample), suggest a balanced gender distribution (9.1 % female, 9.5 % male) and a broad age spread 
dominated by the 25–34 (21.1 %) and 45–54 (21.3 %) groups (Figure 5). These results indicate a 
diverse and mature audience beyond the scientific community. 

Overall, the GUARDEN website has evolved from an initial information portal into a dynamic 
dissemination platform integrating multilingual access, cross-project visibility, and continuously 
updated scientific and outreach content. Audience growth and global distribution confirm its role 
as a central channel for communicating the project’s progress and results. 

  

 

FIGURE 4. GEOGRAPHICAL ORIGIN BY COUNTRY OF VISITORS TO THE WEBSITE. 

TABLE 5. ANNUAL EVOLUTION OF WEBSITE TRAFFIC STATISTICS (PAGE VIEWS, SESSIONS, AND UNIQUE USERS). 

Year Page views Sessions Number of Users 

2023 1309 555 299 

2024 3254 1495 685 

2025 15572 7654 5798 
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FIGURE 5. AGE DISTRIBUTION OF VISITORS TO THE WEBSITE BASED ON GOOGLE ANALYTICS DEMOGRAPHIC ESTIMATES 

(DATA AVAILABLE FOR 18% OF USERS). 

  

3.6.2 Multimedia contents and Project social networks 
Over M01–M36, partners delivered a sustained, multi-platform program of short-form videos, 
reels, posts and threads to mobilize citizen scientists, document fieldwork, and showcase 
GUARDEN tools, case studies and research results. Activity concentrated on Instagram and TikTok 
for public engagement, X/Twitter for rapid updates and municipal amplification, and LinkedIn for 
professional audiences. This output underpins the communication KPIs reported in Table 4 and 
presented in detail in Table 6: 6,729 followers across channels (X, Instagram, TikTok, LinkedIn), 
>600 communications contributing to 90k+ views, 86 videos produced and 75,084 cumulative 
video views. 

TABLE 6. ANALYSIS OF KPIS ACHIEVED IN COMMUNICATION THROUGH SOCIAL MEDIA CHANNELS. 

Social media channel Counts 
X / Twitter X Pl@ntNet : 5 378 

X GUARDEN : 70 
X BioPlatgesMet : 90 

Instagram LinkedIn Guarden : 64 
LinkedIn BioPlatgesMet : 83 

TikTok TikTok BioPlatgesMet : 359 
 

Linked Instagram BioPlatgesMet : 685 
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3.6.2.1 Channel highlights and formats 

Within the different channels the project achieved the following evidence. 

• Instagram (Institut Metropoli, ICM-CSIC, AMB co-labs) 

o High-cadence series of reels and posts documenting BioPlatgesMet citizen-science 
actions on metropolitan beaches, invasive species alerts. Reels routinely achieved 
1–5k views, with multiple peaks: 4.9k (15/01/2024), and 7.2k (06/07/2024). Public 
engagement was evident in the numerous shares and over 60 likes on the most 
popular posts. 

o Content categories: calls to action for coastal BioBlitzes, field protocols, 
identification tips, highlights from workshops/webinars, and quick demos of 
GUARDEN-related tools in the Barcelona metropolitan area. Posts were 
multilingual (Catalan/Spanish/English) to match local audiences. 

 

FIGURE 6. EXAMPLES OF INSTAGRAM REELS PRODUCED WITHIN THE BIOPLATGESMET INITIATIVE, 
HIGHLIGHTING THE ROLE OF VOLUNTEERS IN MONITORING DUNE BIODIVERSITY AND REPORTING INVASIVE 

SPECIES. 

• TikTok (Institut Metropoli) 

o Short vertical videos amplified youth engagement with repeated virality: 7,724 
views/281 likes (Bioplatgesmet, 18/03/2024), 8,194 views/217 likes (Bioplatgesmet, 
11/06/2024), plus numerous clips in the 600–2,000 view range through mid-2025. 
Themes mirrored Instagram reels (species identification extracts, coastal 

https://www.instagram.com/p/C2HkcCWuaSv
https://www.instagram.com/p/C9Esk4cM1Pa
https://www.tiktok.com/@bioplatgesmet/video/7347660729203412229
https://www.tiktok.com/@bioplatgesmet/video/7379185390097386758,
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management, event summaries), confirming the effectiveness of short-form 
explainers for citizen mobilization. 

FIGURE 7. EXAMPLES OF TIKTOK VIDEOS PRODUCED TO PROMOTE BOTH THE INDIGENOUS NATURAL 

HERITAGE (ON THE LEFT) AND CO-CONSTRUCTION / EXCHANGE ACTIVITIES BRINGING TOGETHER THE ENTIRE 

CONSORTIUM (SEE GUARDEN GENERAL ASSEMBLY, ORGANIZED IN BRUSSELS, IN OCT. 2025, ON THE 

RIGHT). 

•  X/Twitter 

o Consortium account “@guarden_eu” provided project-wide updates, tool 
announcements and event live-coverage (e.g., such as threads on 25–28/09/2024; 
on 18–23/11/2024 ; on 12–23/06/2025). Selected posts and partner reposts reached 
hundreds of views each; notable boosts came from community accounts (e.g., 
FGVC workshop post: ~2,000 views; “@PlantNetProject” posts over 1,049 views, ). 

o “bioplatgesmet” (Institut Metropoli) drove a dense stream of threads and short 
clips, consistently amplified by municipalities and park authorities 
(“@ParcsplatgesAMB”, “@AjCastelldefels”, “@Montgat”, “@ViladecansTweet”, 
“@GavaEP”, among others). Typical posts achieved 200–1,800+ views with regular 
retweets and likes, demonstrating strong local institutional uptake. 

https://x.com/guarden_eu/status/1838711715036315838
https://x.com/guarden_eu/status/1859551384179269668
https://x.com/guarden_eu/status/1905306133360783410%20https:/x.com/guarden_eu/status/1935312852115509493
https://x.com/fgvcworkshop/status/1909189838617653575
https://x.com/PlantNetProject/status/1937052843900391702
https://x.com/PlantNetProject/status/1937052843900391702).
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o While many European projects have reduced their reliance on X/Twitter, GUARDEN 
has maintained a minimal presence on this platform for inter-institutional 
communication, while shifting its engagement with the general public to 
Instagram/TikTok and its professional updates to LinkedIn. 

 

•  LinkedIn 

Project partners reposted and disseminated the project’s activities through their institutional 
accounts. In particular, DRAXIS, CBNMed, Institut Metropoli, and GUARDEN accounts, 
disseminated technology updates, conference presence and case-study milestones, with posts 
ranging from tens to several hundred impressions and higher engagement on event-centred items. 
CBNMed highlighted demo activities at GEO Global Forum (20/06/2025) and project objectives 
(23/02/2025), while DRAXIS posts cross-posted on LinkedIn, X and Facebook (28/03/2024) to reach 

ICT and environmental practitioner audiences.  

3.6.2.2 Video production and tutorials (YouTube) 

As part of the designed activities several videos and tutorials have been produced. In particular: 

• Event mini-docs (Figure 9. Illustration of the 5 videos produced using the same 
format to promote activities within the project case studies. Subtitled in English, 
they were distributed on the project’s various social media platforms, the website, 
and at international events such as Biospace 2025.Figure 9): five country videos 
produced for the GEO Global Forum 2025 (Spain, France, Cyprus, Greece, 
Madagascar), illustrating GUARDEN’s case-study deployments and stakeholder 
value propositions. 

• Tool tutorials: a tutorial series for Pl@ntNet use (installation, offline mode, menus, 
batch import, etc.) was produced, as well as the ECAI 2025 demo video for 
“GeoPl@ntNet”. These complement the broader catalogue of 28 online tutorials 
listed in Table 13 and contributed to the KPI totals (86 videos; 75,084 views). 

FIGURE 8. ILLUSTRATION OF TWEETS INTENDED TO PROMOTE BOTH FIELD ACTIVITIES , AND NOTABLY THE 

EVALUATION OF GUARDEN SOLUTIONS IN REAL-WORLD CONDITIONS (ON THE LEFT), AND MORE FORMAL 

PRESENTATIONS, HERE THE CYPRIOT CASE STUDY THROUGH A VIDEO BROADCAST ON YOUTUBE (ON THE 

RIGHT). 

https://www.linkedin.com/posts/conservatoire-botanique-national-m%C3%A9diterran%C3%A9en_geoglobalforum-guarden-biodiversity-activity-7341365153268936704-h5wO/?utm_source=share&utm_medium=member_desktop&rcm=ACoAAEDa4QgBWFHhPoeYnR51d-lMYGFzVsWHRto
https://www.linkedin.com/posts/conservatoire-botanique-national-m%C3%A9diterran%C3%A9en_lobjectif-du-projet-guarden-safeguarding-activity-7259147713320030208-6Jlj/?utm_source=share&utm_medium=member_desktop&rcm=ACoAAEDa4QgBWFHhPoeYnR51d-lMYGFzVsWHRto
https://www.linkedin.com/posts/draxis-sa_guarden-biodiversity-climatechange-activity-7179108010198265857-VrhS/?utm_source=share&utm_medium=member_desktop
https://www.youtube.com/watch?v=zsPsdigWrpk
https://www.youtube.com/watch?v=82KLK08DllU
https://www.youtube.com/watch?v=w8YGMsLdmIY
https://www.youtube.com/watch?v=nogyV6n4ugg
https://www.youtube.com/watch?v=viJ2JTKIetc
https://www.youtube.com/watch?v=secJCzVJbmw
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• Reuse pathways: videos were embedded on the GUARDEN website and 
cross-promoted through social posts, strengthening discoverability for both 
citizens and professional users. 

 

 

FIGURE 9. ILLUSTRATION OF THE 5 VIDEOS PRODUCED USING THE SAME FORMAT TO PROMOTE ACTIVITIES 

WITHIN THE PROJECT CASE STUDIES. SUBTITLED IN ENGLISH, THEY WERE DISTRIBUTED ON THE PROJECT’S 

VARIOUS SOCIAL MEDIA PLATFORMS, THE WEBSITE, AND AT INTERNATIONAL EVENTS SUCH AS BIOSPACE 

2025. 

3.6.2.3 Partner-led campaigns and municipal amplification 

• BioPlatgesMet (Institut Metropoli, ICM-CSIC, AMB): a sustained campaign for the 
2024-2025 period, combining Instagram Reels videos, TikTok videos, and discussion 
threads on X, aimed at recruiting and informing coastal citizen scientists, co-
validating observations, and transmitting information to decision-makers, has 
helped to energize an active community in contributing data through the Minka 
platform. Systematic resharing by municipal and park accounts (e.g., Montgat, 
Castelldefels, Gavà, Viladecans, AMB Parcs i Platges) extended reach into local 
authority audiences and reinforced links to management dashboards. 

• ICM-CSIC events and calls: Instagram posts and institutional news pages promoted 
urban biodiversity counts and the BioPlatgesMet activity cycle, aligning on timing 
with on-site workshops and seasonal monitoring windows. 

• Regular updates done by Cirad and Inria, via “@guarden_eu”, “@PlantNetProject” 
and LinkedIn GUARDEN account, on conference demos, dataset/tool releases, and 
international forums (e.g., XPRIZE/Conservation International showcase; GEO 
Global Forum demos), has contributed to share key information and events on 
project progress.  

3.6.2.4 What worked best  

“What worked best” was a combination of short, highly targeted formats and strategic 
dissemination approaches. On Instagram, short, co-branded videos produced by the Metropoli 
Institute with ICM-CSIC and AMB consistently performed better than static posts, while on TikTok, 
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clips focusing on a single species or offering practical advice generated the highest engagement 
peaks, typically ranging from 7,000 to 8,000 views. On X (formerly Twitter), sharing by local 
government accounts created effective dissemination loops for calls to action and live updates 
from the field, thus expanding reach among municipal audiences. Finally, tutorials and 
demonstration videos on YouTube significantly improved the adoption of the tools presented 
during training sessions and webinars, directly reinforcing the capacity-building outcomes 

described in sections 3.6.10 to 3.6.12.  

3.6.2.5 Contribution to KPIs and cross-section coherence 

The combined activity across channels delivered the Table 4 communication KPIs: 6,729 
followers, >90k aggregate views from 600+ communications, 86 videos produced with 75,084 
views, 70 blog-style contributions, 35 press releases and 6 interviews. Social posts aligned with 
workshop/webinar calendars (Table 10Table 11, Table 12) and fairs/exhibitions (Table 18), ensuring 
that online visibility converted into registrations, on-site participation and sustained community 
engagement. 

In summary, the consortium implemented a coherent multimedia plan that combined 
short, frequent content aimed at engaging citizens with professional updates and tutorials for 
practitioners, all closely synchronized with field activities, training sessions, and key milestones 
relevant to policy development. This approach significantly expanded GUARDEN apps online 
community, boosted participation in case studies, and fostered the adoption of the project’s tools 
and services. 

3.6.3 Conferences and events 
Table 7 summarizes the conferences and workshops in which GUARDEN results were presented 
over M01–M36, covering AI, ecology, conservation biology and policy fora across Europe and 
internationally. It includes oral presentations, invited talks and co-organized events, with dates and 
locations for traceability. In total, 46 contributions were recorded, exceeding the key performance 
indicator target (>20) and demonstrating the scale and reach of our dissemination activities (Figure 
10 & Figure 11). 

TABLE 7. CONFERENCES AND WORKSHOPS IN WHICH GUARDEN RESULTS HAVE BEEN PRESENTED.  

N° Conferences and workshop names Dates Places 

1 
Oral presentation at the EuroGeo 2022 event 

"Environmental observation for biodiversity" 
07-09/12/2022 Athens, Greece 

2 

XIX Biennial IASC Conference -The Commons We Want: 

Between Historical Legacies and Future Collective Actions - 

Decision-making in citizen science technologies: a spectrum 

of possibilities 

19-24/06/2023 Nairobi, Kenya 

3 

HHAI 2023, The second International Conference on Hybrid 

Human-Artificial Intelligence - Developing and Validating 

Tools for the Automated Analysis and Enhancement of 

Online Discussions 

26-30/06/2023 Munich, Germany 

4 
Oral presentation at the European Conference on Ecological 

Modelling (ECEM 2023) 
04-08/09/2023 Leipzig, Germany 

5 

Presentation of Pl@ntNet activities conducted in GUARDEN 

EU project at the 3rd Inria-DFKI European Summer School 

on AI 

06-07/09/2023 Nice, France 
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6 
International Conference of the Cross-Language Evaluation 

Forum for European Languages - Overview of LifeCLEF 2023 
18-21/09/2023 

Thessaloniki, 

Greece 

7 
International Conference of the Cross-Language Evaluation 

Forum for European Languages - Overview of Plantclef 2023 
18-21/09/2023 

Thessaloniki, 

Greece 

8 

International Conference of the Cross-Language Evaluation 

Forum for European Languages - Overview of Geo LifeCLEF 

2023 

18-21/09/2023 
Thessaloniki, 

Greece 

9 

Congress of the Hellenic Ecological Society - A framework 

for assessing changes in ecosystem services within the 

priorities of the new EU Green Deal 

04-07/10/2023 Patras, Greece 

10 

Congress of the Hellenic Ecological Society - Spatio-

temporal changes of forest boundaries with the use of 

landscape metrics 

04-07/10/2023 Patras, Greece 

11 
TDWG annual conference - Enabling access to a worldwide 

identification service 
09-13/10/2023 Hobart, Australia 

12 

CCIA 2023, 25th International Conference of the Catalan 

Association for Artificial Intelligence - Expert Finding for 

Citizen Science 

25-27/10/2023 
Sant Fruitós de 

Bages, Spain 

13 
Presentation of the GUARDEN plant species identification 

component, at the AI Summit. 
10-11/02/2024 Paris, France 

14 
17th Edition of the AgroParisTech Geoseminar on "The uses 

of artificial intelligence in geomatics" 
23/03/2024 Montpellier, France 

15 
The 46th European Conference on Information Retrieval 

(ECIR 2024) 
24-28/03/2024 Glasgow, Scotland 

16 
Presentation of Pl@ntNet activities conducted in GUARDEN 

EU project at a workshop in Collège de France 
23/05/2024 Paris, France 

17 
Presentation at the 7th European Congress of Conservation 

Biology (ECCB 2024) 
17-21/06/2024 Bologna, Italy 

18 
Oral presentation at the International Botanical Congress 

(IBC): GUARDEN tools & services 
21-27/07/2024 Online event, India 

19 
Oral presentation at the International Botanical Congress 

(IBC): GeoPl@ntBERT 
23/07/2024 Madrid, Spain 

20 "Pl@ntBERT: leveraging large language models" ECCB 2024 17-21/07/2024 Bologna, Italy 

21 
International Conference of the Cross-Language Evaluation 

Forum - Overview of Plantclef 2024 
09-11/09/2024 Grenoble, France 

22 
Co-organization of LifeCLEF workshop in the context of 

CLEF 2024 
09-11/09/2024 Grenoble, France 

23 Presentation at the 5th European ESP Conference 18-23/11/2024 
Wageningen, 

Netherlands 
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24 Presentations at the 5th European ESP Conference 18-23/11/2024 
Wageningen, 

Netherlands 

25 
Presentation of GeoPl@ntNet at the British Ecological 

Society Meeting 
11/12/2024 

Liverpool, United 

Kingdom 

26 
Participation in the annual congress of the Learned 

Societies of Montpellier 
03-04/02/2025 Montpellier, France 

27 
Oral presentation at ECIR 2025 conference, in order to 

introduce “LifeCLEF 2025” 
06/04/2025 Lucca, Italy 

28 
Participation to the 5th Mediterranean Plant Conservation 

Week 
07-11/04/2025 Limassol, Cyprus 

29 
Presentation of GeoPl@ntNet at the CVPR@Paris 

conference 
06/06/2025 Paris, France 

30 EARTHVISION 2025 workshop, CVPR Conference 11/06/2025 Nashville, USA 

31 

Oral presentation during a satellite event of the European 

Research and Innovation (R&I) Days 2025: "R&I for a 

Competitive Green Transition" 

24/06/2025 Brussels, Belgium 

32 
Presentation at the World Ecosystem Services Partnership 

Conference 
23-27/06/2025 Darwin, Australia 

33 Participation at the Ewa-Belt project General assembly 15-17/07/2025 
Addis Ababa, 

Ethiopia 

34 
Oral presentation of the GUARDEN solutions at XXIII 

AETFAT congress 
03-08/08/2025 Accra, Ghana 

35 
Co-organization of LifeCLEF workshop in the context of 

CLEF 2025 conference 
09-11/09/2025 Madrid, Spain 

36 
International Conference of the Cross-Language Evaluation 

Forum – Overview of Plantclef 2025 
09-11/09/2025 Madrid, Spain 

37 
Participation in the European Landscape Ecology Congress 

(IALE 2025) 
02-05/09/2025 Bratislava, Slovakia 

38 
Congress of the French Association of Plant Biotechnologies 

– AI & Agroecology Symposium 
14/10/2025 Paris, France 

39 Invited talk at Mila (Quebec AI Institute) 17/10/2025 Montréal, Canada 

40 
Living Data 2025 – Challenges in using AI-based citizen-

generated plant observations 
21/10/2025 Bogotá, Colombia 

41 
Living Data 2025 – PlantCLEF 2025: Advancing AI-based 

Multi-Species Identification 
21/10/2025 Bogotá, Colombia 

42 
Living Data 2025 – High-Resolution Biodiversity Mapping 

Platform for Environmental Forensics 
21/10/2025 Bogotá, Colombia 

43 
Living Data 2025 – Forensic Applications in Biodiversity 

Research (session co-organization) 
21/10/2025 Bogotá, Colombia 
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44 
Living Data 2025 – Adapting single-species models for 

invasive alien plants detection 
24/10/2025 Bogotá, Colombia 

45 
Oral presentation at the 28th European Conference on 

Artificial Intelligence (ECAI 2025) 
25-30/10/2025 Bologna, Italy 

46 
Co-organization of a workshop on AI-based approaches for 

biodiversity image analysis (CNRS prospective) 
13-14/10/2025 Paris, France 

 

 

FIGURE 10. THE GUARDEN PROJECT PRESENTED AT THE ESP CONFERENCE, WAGENINGEN (NL). 
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FIGURE 11. THE PLANTCLEF PRESENTED AT THE LIVING DATA SYMPOSIUM.  

3.6.4 Scientific publications 
Table 8 consolidates the peer-reviewed scientific output enabled by GUARDEN over M01–M36. It 
records 37 publications across journals, conference proceedings, data papers and pre-prints, each 
with persistent identifiers (DOI/arXiv), covering AI for biodiversity monitoring, species distribution 
modelling and datasets, habitat mapping, citizen-science infrastructures and ecosystem services. 
The publications cover leading journals and conferences (Nature Plants, Ecology Letters, New 
Phytologist, Ecological Informatics, NeurIPS/ECIR/CVPR workshops). This portfolio meets and 
exceeds the dedicated key performance indicator 2 (Table 3) and promotes reuse through linked 
datasets, code, and documentation (see sections 3.6.5 and 3.6.8). It is worth noting that, more 
publications are expected to be published related to the project work and results, which are 
currently in peer review process, and are therefore not listed in Table 8. 



 

Funded by the European Union under the Grant Agreement No. 101060693. Views and opinions expressed are 
however those of the author(s) only and do not necessarily reflect those of the European Union. Neither the 
European Union nor the granting authority can be held responsible for them. 

 

Table 8. GUARDEN scientific publications in peer-reviewed Journals, Conference proceedings. 

N° Publication references Years Types 

1 
Avavi, A. (2023). Expert Finding for Citizen Science. In Artificial Intelligence Research and Development: Proceedings of the 25th 

International Conference of the Catalan Association for Artificial Intelligence (Vol. 375, p. 59). SAGE Publications 
Limited. https://doi.org/10.3233/FAIA230659  

2023 
Conference 
proceedings 

2 

Bonnet P, Affouard A, Lombardo J-C, Chouet M, Gresse H, Hequet V, Palard R, Fromholtz M, Espitalier V, Goëau H, Deneu B, Botella 
C, Estopinan J, Leblanc C, Servajean M, Munoz F, Joly A. (2023) Synergizing Digital, Biological, and Participatory Sciences for Global 
Plant Species Identification: Enabling access to a worldwide identification service. Biodiversity Information Science and Standards 

7: e112545. https://doi.org/10.3897/biss.7.112545 

2023 
Conference 
proceedings 

3 
Botella, C., Deneu, B., Marcos, D., Servajean, M., Estopinan, J., Larcher, T., ... & Joly, A. (2023). The GeoLifeCLEF 2023 Dataset to 

evaluate plant species distribution models at high spatial resolution across Europe. arXiv preprint arXiv:2308.05121. 
https://doi.org/10.48550/arXiv.2308.05121 

2023 Data paper 

4 
Ceccaroni, L., Oliver, J. L., Roger, E., Bibby, J., Flemons, P., Michael, K., & Joly, A. (2023). Advancing the productivity of science with 
citizen science and artificial intelligence, in OECD (2023), Artificial Intelligence in Science: Challenges, Opportunities and the Future 

of Research, OECD Publishing, Paris, https://doi.org/10.1787/a8d820bd-en. 
2023 Journal 

5 
Goëau, H., Bonnet, P., & Joly, A. (2025). Overview of PlantCLEF 2023: image-based plant identification at global scale. CLEF 2023 

Conference and Labs of the Evaluation Forum, September 18 to 21, 2023, Thessaloniki, Greece. 
https://doi.org/10.48550/arXiv.2509.17622  

2023 
Conference 
proceedings 

6 
Joly, A., Botella, C., Picek, L., Kahl, S., Goëau, H., Deneu, B., ... & Müller, H. (2023). Overview of LifeCLEF 2023: evaluation of ai 

models for the identification and prediction of birds, plants, snakes and fungi. In International Conference of the Cross-Language 
Evaluation Forum for European Languages (pp. 416-439). Cham: Springer Nature Switzerland. https://hal.science/hal-04322219 

2023 
Conference 
proceedings 

7 
Komander, B., Cerquides, J., & Piera, J. (2023). Developing and Validating Tools for the Automated Analysis and Enhancement of 

Online Discussions. In HHAI 2023: Augmenting Human Intellect (pp. 433-435). IOS Press. https://doi.org/10.3233/FAIA230120 
2023 

Conference 
proceedings 

8 
Lukowicz, P. (2023). Developing and Validating Tools for the Automated Analysis and Enhancement of Online Discussions. In HHAI 
2023: Augmenting Human Intellect: Proceedings of the Second International Conference on Hybrid Human-Artificial Intelligence 

(Vol. 368, p. 433). IOS Press. 
2023 

Conference 
proceedings 

9 
Sanz, I. (2023). Expert Finding for Citizen Science. In Artificial Intelligence Research and Development: Proceedings of the 25th 

International Conference of the Catalan Association for Artificial Intelligence (Vol. 375, p. 59). IOS Press. 
2023 

Conference 
proceedings 

https://doi.org/10.3233/FAIA230659
https://doi.org/10.3897/biss.7.112545
https://doi.org/10.48550/arXiv.2308.05121
https://doi.org/10.1787/a8d820bd-en.
https://doi.org/10.48550/arXiv.2509.17622
https://hal.science/hal-04322219
https://doi.org/10.3233/FAIA230120
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10 
Díaz-Calafat, J., Jaume-Ramis, S., Soacha, K., Álvarez, A., & Piera, J. (2024). Revealing biases in insect observations: A comparative 

analysis between academic and citizen science data. Plos one, 19(7), e0305757. https://doi.org/10.1371/journal.pone.0305757  
2024 Journal 

11 
Estopinan, J., Bonnet, P., Servajean, M., Munoz, F., & Joly, A. (2024). Modelling Species Distributions with Deep Learning to Predict 

Plant Extinction Risk and Assess Climate Change Impacts. arXiv preprint arXiv:2401.05470. 
https://doi.org/10.48550/arXiv.2401.05470 

2024 Pre-print 

12 
Estopinan, J., Servajean, M., Bonnet, P., Joly, A., & Munoz, F. (2024). Mapping global orchid assemblages with deep learning 

provides novel conservation insights. Ecological Informatics, 81, 102627. https://doi.org/10.1016/j.ecoinf.2024.102627 
2024 Journal 

13 
Ghani, B., Kalkman, V. J., Planqué, B., Vellinga, W. P., Gill, L., & Stowell, D. (2024). Generalization in birdsong classification: impact of 

transfer learning methods and dataset characteristics. arXiv preprint arXiv:2409.15383. https://doi.org/10.48550/arXiv.2409.15383  
2024 Pre-print 

14 
Goeau, H., Espitalier, V., Bonnet, P., & Joly, A. (2025). Overview of PlantCLEF 2024: multi-species plant identification in vegetation 

plot images. CLEF 2024 Conference and Labs of the Evaluation Forum, September 09 to 12, 2024, Grenoble, France. 
https://doi.org/10.48550/arXiv.2509.15768  

2024 
Conference 
proceedings 

15 
Joly, A., Picek, L., Kahl, S., Goëau, H., Espitalier, V., Botella, C., ... & Müller, H. (2024). Overview of LifeCLEF 2024: Challenges on 

species distribution prediction and identification. In International Conference of the Cross-Language Evaluation Forum for 
European Languages (pp. 183-207). Cham: Springer Nature Switzerland. https://doi.org/10.1007/978-3-031-71908-0_9 

2024 Pre-print 

16 
Larcher, T., Picek, L., Deneu, B., Lorieul, T., Servajean, M., & Joly, A. (2024). Malpolon: a framework for deep species distribution 

modeling. arXiv preprint arXiv:2409.18102. https://doi.org/10.48550/arXiv.2409.18102  
2024 Pre-print 

17 
Leblanc, C., Bonnet, P., Servajean, M., Chytrý, M., Aćić, S., Argagnon, O., ... & Joly, A. (2024). A deep‐learning framework for 

enhancing habitat identification based on species composition. Applied vegetation science, 27(3), e12802. 
https://doi.org/10.1111/avsc.12802 

2024 Journal 

18 
Lefort, T., Affouard, A., Charlier, B., Lombardo, J. C., Chouet, M., Goëau, H., ... & Joly, A. (2024). Cooperative learning of 

Pl@ntNet&apos;s Artificial Intelligence algorithm: how does it work and how can we improve it?. Methods in Ecology and 
Evolution. 00, 1–12. https://doi.org/10.1111/2041-210X.14486 

2024 Journal 

19 
Macau, A. M., Rodriguez-Soto, M., López-Sánchez, M., Aguilar, J. A. R., Marchesini, E., & Farinelli, A (2024). An approximate process 
for designing ethical environments with multi-agent reinforcement learning. In The Sixteenth Workshop on Adaptive and Learning 

Agents. Auckland, New Zealand. https://openreview.net/forum?id=ad8xP3PW4u  
2024 

Conference 
proceedings 

https://doi.org/10.1371/journal.pone.0305757
https://doi.org/10.48550/arXiv.2401.05470
https://doi.org/10.1016/j.ecoinf.2024.102627
https://doi.org/10.48550/arXiv.2409.15383
https://doi.org/10.48550/arXiv.2509.15768
https://doi.org/10.1007/978-3-031-71908-0_9
https://doi.org/10.48550/arXiv.2409.18102
https://doi.org/10.1111/avsc.12802
https://doi.org/10.1111/avsc.12802
https://doi.org/10.1111/2041-210X.14486
https://openreview.net/forum?id=ad8xP3PW4u
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20 
Pernat, N., Memedemin, D., August, T., Preda, C., Reyserhove, L., Schirmel, J., & Groom, Q. (2024). Extracting secondary data from 

citizen science images reveals host flower preferences of the Mexican grass‐carrying wasp Isodontia mexicana in its native and 
introduced ranges. Ecology and Evolution, 14(6), e11537. https://doi.org/10.1002/ece3.11537 

2024 Journal 

21 
Picek, L., Botella, C., Servajean, M., Leblanc, C., Palard, R., Larcher, T., ... & Joly, A. (2024). Geoplant: Spatial plant species prediction 

dataset. Advances in Neural Information Processing Systems, 37, 126653-126676. https://doi.org/10.48550/arXiv.2408.13928 
2024 

Conference 
proceedings 

22 
Porcher E, Bonnet P, Damgaard C, De Frenne P, Deguines N, Ehlers B K., Frei J, García M B., Gros C, Jandt U, Joly A, Martin G, 

Michez D, Pescott O L., Roth T, Waller D. (2024). Can we harmonize the monitoring of plants and pollinators?. New Phytologist, 244 
(1) : 39-42. https://doi.org/10.1111/nph.20038 

2024 Journal 

23 
Priebe, D., Ghani, B., & Stowell, D. (2024). Efficient speech detection in environmental audio using acoustic recognition and 

knowledge distillation. Sensors, 24(7), 2046. https://doi.org/10.3390/s24072046 
2024 Journal 

24 
Rodríguez Soto, M., Rodriguez-Aguilar, J. A., & Lopez-Sanchez, M. (2024). An analytical study of utility functions in multi-objective 

reinforcement learning. Advances in Neural Information Processing Systems, 37, 77726-77747. 
https://proceedings.neurips.cc/paper_files/paper/2024/file/8e1419dfa476017e0ab5d1ac5813e297-Paper-Conference.pdf  

2024 
Conference 
proceedings 

25 

Rodríguez-Farrés, P., Ballester, R., Ansótegui, C., Levy, J., Cerquides, J. (2024). Implementing 3-SAT Gadgets for Quantum Annealers 
with Random Instances. In: Franco, L., de Mulatier, C., Paszynski, M., Krzhizhanovskaya, V.V., Dongarra, J.J., Sloot, P.M.A. (eds) 

Computational Science – ICCS 2024. ICCS 2024. Lecture Notes in Computer Science, vol 14837. Springer, Cham. 
https://doi.org/10.1007/978-3-031-63778-0_20  

2024 
Conference 
proceedings 

26 
Bourel, B., Joly, A., Servajean, M., Bettinger, S., Sanabria‐Fernández, J. A., & Mouillot, D. (2025). From Presence‐Only to Abundance 

Species Distribution Models Using Transfer Learning. Ecology Letters, 28(7), e70177. https://doi.org/10.1111/ele.70177 
2025 Journal 

27 
Espitalier, V., Lombardo, J. C., Goëau, H., Botella, C., Høye, T. T., Dyrmann, M., ... & Joly, A. (2025). Adapting a global plant 

identification model to detect invasive alien plant species in high-resolution road side images. Ecological Informatics, Vol. 89, 
103129. https://doi.org/10.1016/j.ecoinf.2025.103129 

2025 Journal 

28 
Faiß, M., Ghani, B., & Stowell, D. (2025). InsectSet459: an open dataset of insect sounds for bioacoustic machine learning. arXiv 

preprint arXiv:2503.15074. https://doi.org/10.48550/arXiv.2503.15074  
2025 Data paper 

29 
Gil‐Gonzalez, S., Velasco‐Regúlez, B., Cerquides, J., Hinarejos, P., Monllau, J. C., & Pelfort, X. (2025). Antibiotic‐loaded bone cement 
is associated with a reduction of the risk of revision of total knee arthroplasty: Analysis of the Catalan Arthroplasty Register. Knee 

Surgery, Sports Traumatology, Arthroscopy, 33(1), 354-363. https://doi.org/10.1002/ksa.12361  
2025 Journal 

https://doi.org/10.1002/ece3.11537
https://doi.org/10.48550/arXiv.2408.13928
https://doi.org/10.48550/arXiv.2408.13928
https://doi.org/10.1111/nph.20038
https://doi.org/10.3390/s24072046
https://proceedings.neurips.cc/paper_files/paper/2024/file/8e1419dfa476017e0ab5d1ac5813e297-Paper-Conference.pdf
https://doi.org/10.1007/978-3-031-63778-0_20
https://doi.org/10.1111/ele.70177
https://doi.org/10.1016/j.ecoinf.2025.103129
https://doi.org/10.48550/arXiv.2503.15074
https://doi.org/10.1002/ksa.12361
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30 
Leblanc, C., Bonnet, P., Servajean, M., Thuiller, W., Chytrý, M., Aćić, S., ... & Joly, A. (2025). Learning the syntax of plant 

assemblages. Nature Plants 11, 2026–2040. https://doi.org/10.1038/s41477-025-02105-7 
2025 Journal 

31 
Leblanc, C., Picek, L., Palard, R., Deneu, B., Servajean, M., Bonnet, P., & Joly, A. (2025). Mapping biodiversity at very-high resolution 

in Europe. In Proceedings of the Computer Vision and Pattern Recognition Conference (pp. 2349-2358). 
https://doi.org/10.48550/arXiv.2504.05231  

2025 
Conference 
proceedings 

32 
Marcos, D., van de Vlasakker, R., Athanasiadis, I. N., Bonnet, P., Goëau, H., Joly, A., ... & Panousis, K. P. (2025). Fully automatic 

extraction of morphological traits from the web: Utopia or reality? Applications in Plant Sciences 13(3): e70005. 
https://doi.org/10.1002/aps3.70005 

2025 Journal 

33 
Martellucci, G., Goeau, H., Bonnet, P., Vinatier, F., & Joly, A. (2025). Overview of PlantCLEF 2025: Multi-species plant identification in 

vegetation quadrat images. CLEF 2025 Conference and Labs of the Evaluation Forum, September 09 to 12, 2024, Madrid, Spain. 
https://doi.org/10.48550/arXiv.2509.17602  

2025 
Conference 
proceedings 

34 
Pardo, D., Mulayim, M. O., & Castillo, M. (2025). Decoding Cheese Ripening: A Deep Learning Approach to Non-Invasive Monitoring. 

In Artificial Intelligence Research and Development, IOS Press. https://doi.org/10.3233/FAIA250613  
2025 

Conference 
proceedings 

35 

Picek, L., Kahl, S., Goëau, H., Adam, L., Larcher, T., Leblanc, C., ... & Joly, A. (2025). Overview of LifeCLEF 2025: Challenges on species 
presence prediction and identification, and individual animal identification. In International Conference of the Cross-Language 

Evaluation Forum for European Languages (pp. 338-362). Cham: Springer Nature Switzerland. https://doi.org/10.1007/978-3-032-
04354-2_19 

2025 
Conference 
proceedings 

36 
Soacha-Godoy, K., López-Borrull, A., Serrano, F., & Piera, J. (2025). The Backbone of Participatory Science: Reframing Citizen 

Observatories as Research Infrastructures. Sustainability, 17(10), 4608. https://doi.org/10.3390/su17104608  
2025 Journal 

37 
Soacha-Godoy, K., Prakash, P., Álvarez, A., Tejada, A.G., LópezBorrull, A., Salvador, X., Rodero, C., Torres, D., Rodero, I., Ayure, M. 
and Piera, J. (2025). Research Infrastructures in Citizen Science: State of Knowledge and Taxonomic Framework as a Pathway to 

Sustainability. Citizen Science: Theory and Practice, 10(1): 21, pp. 1–17. https://doi.org/10.5334/cstp.831  
2025 Journal 

https://doi.org/10.1038/s41477-025-02105-7
https://doi.org/10.48550/arXiv.2504.05231
https://doi.org/10.1002/aps3.70005
https://doi.org/10.1002/aps3.70005
https://doi.org/10.48550/arXiv.2509.17602
https://doi.org/10.3233/FAIA250613
https://doi.org/10.1007/978-3-032-04354-2_19
https://doi.org/10.1007/978-3-032-04354-2_19
https://doi.org/10.3390/su17104608
https://doi.org/10.5334/cstp.831


 

Funded by the European Union under the Grant Agreement No. 101060693. Views and opinions expressed are 
however those of the author(s) only and do not necessarily reflect those of the European Union. Neither the 
European Union nor the granting authority can be held responsible for them. 

 

3.6.5 Technical publications 
Table 9 compiles the documentation and practical resources designed to facilitate the 
implementation and reuse of GUARDEN technologies. It includes service and system specifications, 
API descriptions, user guides and FAQs, compliance with taxonomic and geographic standards, 
resources related to AI models and datasets, and executable notebooks for training and inference. 
All elements are accessible via permanent web links (and DOIs where applicable), ensuring 
reproducibility, interoperability, and easy integration by developers, users, and public authorities. 
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TABLE 9. GUARDEN TECHNICAL PUBLICATIONS. 

N° Title 

1 ARISE Machine prediction API - technical documentation (web link) 

2 
AvesEcho v0.1 model and scripts documentation, https://gitlab.com/arise-

biodiversity/DSI/algorithms/naturalis-birdsound-classifier/-/blob/main/README.md?ref_type=heads  

3 

Introduction to the technical developments on the Pl@ntNet platform to enable the use of two new 

international standards (World Checklist of Vascular Plants-WCVP from Kew Gardens, and World 

Geographical Scheme for Recording Plant Distributions-WGSRPD from TDWG), for the identification 

of plant communities within different regions of biogeographical interest in Europe (web link to the 

English version) 

4 

Introduction to the technical developments on the Pl@ntNet platform to enable the use of two new 

international standards (World Checklist of Vascular Plants-WCVP from Kew Gardens, and World 

Geographical Scheme for Recording Plant Distributions-WGSRPD from TDWG), for the identification 

of plant communities within different regions of biogeographical interest in Europe (web link to the 

French version) 

5 

Frequently asked questions (FAQ) of the Pl@ntNet platform, dedicated to clarify its use (for web or 

mobile version) for production of validated plant observations used to train deep learning model 

developed within task 3.1.  (web link to the English version) 

6 

Frequently asked questions (FAQ) of the Pl@ntNet platform, dedicated to clarify its use (for web or 

mobile version) for production of validated plant observations used to train deep learning model 

developed within task 3.1. (web link to the French version) 

7 
Introduction to the tools for collecting botanical observations through Pl@ntNet (web link to the 

English version) 

8 
Introduction to the tools for collecting botanical observations through Pl@ntNet (web link to the 

French version) 

9 
GUARDEN system architecture description, https://guarden.org/wp-content/uploads/2025/10/D2.6-

GUARDEN-system-architecture-design-and-technical-specifications-Revised-V1.0.pdf  

10 
GUARDEN ICT tools description, https://guarden.org/wp-content/uploads/2025/01/GUARDEN-D4.2-

GUARDEN-ICT-tools-Final-L.pdf  

11 

Technical documentation on prediction of future trajectories of biodiversity and ecosystem services, 

https://guarden.org/wp-content/uploads/2025/01/D3.6-Future-trajectories-of-biodiversity-and-

ecosystem-services-HUA-final.pdf  

12 
Technical documentation on prediction of maps of biodiversity indicators and habitats, 

https://guarden.org/wp-content/uploads/2025/01/GUARDEN-Deliverable-D3.5.Large_.pdf  

13 
Technical documentation on the improvement of species assemblages&apos; prediction through 

species interactions, https://guarden.org/wp-content/uploads/2025/01/GUARDEN-D3.4.pdf  

14 

Technical documentation on the community-level species identification services, 

https://guarden.org/wp-content/uploads/2024/10/D3.1-Community-level-species-identification-

services.pdf  

15 
General introduction of the API for plant species identification, https://my.plantnet.org/doc/getting-

started/introduction  

16 
Technical documentation of the API structure for the plant species identification service, 

https://my.plantnet.org/doc/api/openapi  

17 
Technical documentation of the API structure for multi-species survey identification, 

https://my.plantnet.org/doc/api/survey 

18 

Technical documentation on how to load the Dinov2 finetunes deep learning model provided to the 

participants to PlantCLEF2025 competition, https://www.kaggle.com/code/juliostat/official-starter-

notebook-inference-single-image  

https://cloud.guarden.org/s/rmxaeJ7XW4Baxsm
https://gitlab.com/arise-biodiversity/DSI/algorithms/naturalis-birdsound-classifier/-/blob/main/README.md?ref_type=heads
https://gitlab.com/arise-biodiversity/DSI/algorithms/naturalis-birdsound-classifier/-/blob/main/README.md?ref_type=heads
https://plantnet.org/en/2023/07/05/covering-all-countries-floras-new-identification-ai/
https://plantnet.org/2023/06/22/couverture-de-toutes-les-flores-du-monde-nouvelle-identification-ia/
https://identify.plantnet.org/faq
https://identify.plantnet.org/faq
https://identify.plantnet.org/fr/faq
https://plantnet.org/en/how-why/
https://plantnet.org/comment-pourquoi/
https://guarden.org/wp-content/uploads/2025/10/D2.6-GUARDEN-system-architecture-design-and-technical-specifications-Revised-V1.0.pdf
https://guarden.org/wp-content/uploads/2025/10/D2.6-GUARDEN-system-architecture-design-and-technical-specifications-Revised-V1.0.pdf
https://guarden.org/wp-content/uploads/2025/01/GUARDEN-D4.2-GUARDEN-ICT-tools-Final-L.pdf
https://guarden.org/wp-content/uploads/2025/01/GUARDEN-D4.2-GUARDEN-ICT-tools-Final-L.pdf
https://guarden.org/wp-content/uploads/2025/01/D3.6-Future-trajectories-of-biodiversity-and-ecosystem-services-HUA-final.pdf
https://guarden.org/wp-content/uploads/2025/01/D3.6-Future-trajectories-of-biodiversity-and-ecosystem-services-HUA-final.pdf
https://guarden.org/wp-content/uploads/2025/01/GUARDEN-Deliverable-D3.5.Large_.pdf
https://guarden.org/wp-content/uploads/2025/01/GUARDEN-D3.4.pdf
https://guarden.org/wp-content/uploads/2024/10/D3.1-Community-level-species-identification-services.pdf
https://guarden.org/wp-content/uploads/2024/10/D3.1-Community-level-species-identification-services.pdf
https://my.plantnet.org/doc/getting-started/introduction
https://my.plantnet.org/doc/getting-started/introduction
https://my.plantnet.org/doc/api/openapi
https://my.plantnet.org/doc/api/survey
https://www.kaggle.com/code/juliostat/official-starter-notebook-inference-single-image
https://www.kaggle.com/code/juliostat/official-starter-notebook-inference-single-image
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19 
Technical documentation on how to perform inference on quadrat plant community images with a 

tiling-based approach, https://www.kaggle.com/code/juliostat/official-notebook-tiling-inference  

20 

Technical documentation on how to infer the available trained models on quadrat test images, for 

PlantCLEF 2025 participants, https://www.kaggle.com/code/juliostat/official-starter-notebook-

inference-on-test-data  

21 
Documentation of the Malpolon deep learning framework used to make plant species prediction 

based on environmental / satellite data, https://plantnet.github.io/malpolon/  

22 

Detailed description of the "Spatial Plant Species Prediction Dataset, GeoPlant" published in 

"Advances in Neural Information Processing Systems". (Picek, L. et al., 2024, Geoplant: Spatial plant 

species prediction dataset. Advances in Neural Information Processing Systems, 37, 126653-126676. 

https://doi.org/10.48550/arXiv.2408.13928). 

23 

Technical documentation of the GUARDEN pipeline, implemented to make plant species distribution 

and habitat predictions, published in proceedings of the CVPR workshop. (Leblanc, C. et al., 2025. 

Mapping biodiversity at very-high resolution in Europe. In Proceedings of the Computer Vision and 

Pattern Recognition Conference (pp. 2349-2358). https://doi.org/10.48550/arXiv.2504.05231).  

24 
Technical documentation on how to download GeoPlant dataset from source, 

https://www.kaggle.com/code/picekl/download-dataset-from-source  

25 

Technical documentation on how to produce a baseline for the prediction of plant species 

distribution, based on GeoPlant dataset with Sentinel2 image patches, 

https://www.kaggle.com/code/picekl/baseline-with-sentinel-images  

26 

Technical documentation on how to implement naive approaches for the prediction of plant species 

distributions, based on GeoPlant dataset, https://www.kaggle.com/code/picekl/naive-approach-

baselines  

27 

Technical documentation on how to produce a baseline for the prediction of plant species 

distribution, based on GeoPlant dataset with Landsat Cubes, 

https://www.kaggle.com/code/picekl/baseline-with-landsat-cubes  

28 

Technical documentation on how to produce a baseline for the prediction of plant species 

distribution, based on GeoPlant dataset with Landsat, Bioclimatic Cubes and Sentinel2 images, 

https://www.kaggle.com/code/picekl/sentinel-landsat-bioclim-baseline  

29 

Technical documentation of the HDM framework, https://github.com/cesar-leblanc/hdm-

framework/blob/main/README.md, published in Leblanc C., et al, 2025 (Leblanc, C., Bonnet, P., 

Servajean, M., Chytrý, M., Aćić, S., Argagnon, O., ... & Joly, A., 2024. A deep‐learning framework for 

enhancing habitat identification based on species composition. Applied vegetation science, 27(3), 

e12802. https://doi.org/10.1111/avsc.12802) 

30 

Technical documentation of the Pl@ntBERT framework, https://github.com/cesar-

leblanc/PlantBERT/blob/main/README.md, published in Leblanc C., et al, 2025 (Leblanc, C., Bonnet, 

P., Servajean, M., Thuiller, W., Chytrý, M., Aćić, S., ... & Joly, A. (2025). Learning the syntax of plant 

assemblages. Nature Plants 11, 2026–2040. https://doi.org/10.1038/s41477-025-02105-7) 

 

3.6.6 Participation in industrial exhibitions 
Table 10 summarizes GUARDEN’s participation in industrial and professional events during the 
M01-M36 period, where our tools and services were presented to private sector stakeholders, 
innovation and training ecosystems, and the general public. These events included major trade 
fairs (International Agricultural Show), developer conferences (DevFest), regional AI initiatives, 
institutional presentations, meetings of European clusters on the European Green Deal data space, 
and outreach activities at science festivals. Titles, dates, and locations are provided for traceability. 
These points of contact enabled project results demonstrations, partnership building, and the 

https://www.kaggle.com/code/juliostat/official-notebook-tiling-inference
https://www.kaggle.com/code/juliostat/official-starter-notebook-inference-on-test-data
https://www.kaggle.com/code/juliostat/official-starter-notebook-inference-on-test-data
https://plantnet.github.io/malpolon/
https://doi.org/10.48550/arXiv.2408.13928)
https://doi.org/10.48550/arXiv.2504.05231).
https://www.kaggle.com/code/picekl/download-dataset-from-source
https://www.kaggle.com/code/picekl/baseline-with-sentinel-images
https://www.kaggle.com/code/picekl/naive-approach-baselines
https://www.kaggle.com/code/picekl/naive-approach-baselines
https://www.kaggle.com/code/picekl/baseline-with-landsat-cubes
https://www.kaggle.com/code/picekl/sentinel-landsat-bioclim-baseline
https://github.com/cesar-leblanc/hdm-framework/blob/main/README.md,
https://github.com/cesar-leblanc/hdm-framework/blob/main/README.md,
https://doi.org/10.1111/avsc.12802
https://doi.org/10.1111/avsc.12802
https://github.com/cesar-leblanc/PlantBERT/blob/main/README.md
https://github.com/cesar-leblanc/PlantBERT/blob/main/README.md
https://doi.org/10.1038/s41477-025-02105-7
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collection of feedback, thus complementing our scientific presentations and online channels in 
promoting the adoption of our solutions by businesses and professionals.  

TABLE 10. GUARDEN PARTICIPATION IN INDUSTRIAL EXHIBITIONS. 

N° Title 

1 
International Agricultural Show - New perspectives for environmental characterization 

based on deep learning and citizen science - 01/03/2023, Paris - France 

2 
Cirad exhibition - Citizen science observations for Biodiversity monitoring - 04/07/2023, 

Montpellier - France 

3 
Participation to the EC-ESA Earth System Science Initiative workshop, 22-24/11/2023 

Frascati - Italy 

4 

Presentation of the GUARDEN citizen science platforms, at the "Instant Science" event, 

co-organized by "Les Petits Débrouillards" and the "PIE APIEU", Montpellier, France, 

24/10/2024 

5 Contributions to the Science Festival activities, Montpellier, oct. 2024  

6 Contributions to the Science Festival activities, Montpellier, oct. 2025 

7 
Presentation at “DevFest” international event, Nantes 2024, on internationalization 

of  GUARDEN citizen science platforms, 15-16/10/2024, Nantes - France 

8 
Participation in the launch of the regional association "IA Montpellier Méditerranée", 

Feb. 2025 

9 
Presentation of AI-based biodiversity indicators prediction, at Inria National Future-

Focused Days 2025  Inria 26-27/03/2025, Rungis - France 

10 

IAUM (Imaginer l’Avenir à l’Université de Montpellier), participation with a presentation 

entitled "Citizen science and machine learning to identify plants", 03/04/2025, 

Montpellier - France 

11 

Participation to the EU cluster meeting: “Green Deal Data Space - towards more 

accessible and reusable Environmental Observation data for Earth Intelligence”, 

13/06/2025, Brussels - Belgium 

 

3.6.7 Publicly available deliverables 
Table 11 consolidates all publicly available GUARDEN deliverables produced over M01–M36, with 
direct links for open access (except for those submitted to the end of M36, for which a generic 
URL is provided). It spans the full workflow, from requirements and architecture/specifications 
(WP2), modelling outputs and maps (WP3), ICT tools and system integration (WP4), pilots and 
evaluation (WP5), to dissemination, capacity building and governance (WP6), and indicates initial 
and final versions where applicable. This catalogue ensures transparency, traceability and reuse by 
stakeholders, with documents hosted at the public deliverables page of the project website. 
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TABLE 11. GUARDEN PUBLIC DELIVERABLES. 

N° Title Link 

D2.1 
MSP and functional requirements 

elicitation and analysis 

https://GUARDEN.org/wp-content/uploads/2024/02/D2.1-

MSP-and-functional-requirements-elicitation-and-

analysis.pdf  

D2.2 
Case studies requirements, dimensions and 

target KPIs – Initial 

https://GUARDEN.org/wp-content/uploads/2024/02/D2.2-

Case-studies-requirements-dimensions-and-target-KPIs-

Initial_final.pdf  

D2.3 
Case studies requirements, dimensions and 

target KPIs – Final  

https://guarden.org/wp-content/uploads/2024/10/D2.3-Case-

studies-requirements-dimensions-and-target-KPIs-Revised-

version.pdf  

D2.4 
Policy and impact indicators for 

biodiversity and NCPs 

https://guarden.org/wp-content/uploads/2024/10/D.2.4-

GUARDEN-Indicators-Revised-version.pdf  

D2.5 
GUARDEN system architecture design and 

technical specifications – Initial 

https://GUARDEN.org/wp-content/uploads/2024/02/D2.5-

GUARDEN-system-architecture-design-and-technical-

specifications-1.pdf  

D2.6  
GUARDEN system architecture design and 

technical specifications - Final 

https://guarden.org/wp-content/uploads/2024/06/D2.6-

GUARDEN-system-architecture-design-and-technical-

specifications-Final.pdf  

D3.1  
Community-level species identification 

services 

https://guarden.org/wp-content/uploads/2024/10/D3.1-

Community-level-species-identification-services.pdf  

D3.3 

Improving species assemblages&apos; 

prediction through species interactions - 

Initial 

https://guarden.org/wp-content/uploads/2024/02/GUARDEN-

D3.3_MBG_v1.7.pdf  

D3.4 

Improving species assemblages&apos; 

prediction through species interactions -

Final 

https://guarden.org/wp-content/uploads/2025/01/GUARDEN-

D3.4.pdf  

D3.5 
Maps of biodiversity indicators, habitats 

and ecosystem level 

https://guarden.org/wp-content/uploads/2025/01/GUARDEN-

Deliverable-D3.5.Large_.pdf  

D3.6 
Future trajectories of biodiversity and 

ecosystem services 

https://guarden.org/wp-content/uploads/2025/01/D3.6-

Future-trajectories-of-biodiversity-and-ecosystem-services-

HUA-final.pdf  

D3.7 
Enhanced planning and management of 

ecosystem services 

https://guarden.org/wp-content/uploads/2025/01/GUARDEN-

Deliverable-3.7-Enhanced-planning-and-management-of-

ecosystem-services.pdf  

D4.1 GUARDEN ICT tools – Initial 

https://GUARDEN.org/wp-

content/uploads/2024/02/GUARDEN-D4.1-GUARDEN-ICT-

tools.pdf  

D4.2 GUARDEN ICT tools - Final 
https://guarden.org/wp-content/uploads/2025/01/GUARDEN-

D4.2-GUARDEN-ICT-tools-Final-L.pdf  

D4.3 
Integrated GUARDEN system and DSAs – 

Intial 

https://GUARDEN.org/wp-

content/uploads/2024/03/GUARDEN-D4.3.pdf  

D4.4 
Integrated GUARDEN system and DSAs - 

Final 
Available at https://guarden.org/public-deliverables/  

https://guarden.org/wp-content/uploads/2024/02/D2.1-MSP-and-functional-requirements-elicitation-and-analysis.pdf
https://guarden.org/wp-content/uploads/2024/02/D2.1-MSP-and-functional-requirements-elicitation-and-analysis.pdf
https://guarden.org/wp-content/uploads/2024/02/D2.1-MSP-and-functional-requirements-elicitation-and-analysis.pdf
https://guarden.org/wp-content/uploads/2024/02/D2.2-Case-studies-requirements-dimensions-and-target-KPIs-Initial_final.pdf
https://guarden.org/wp-content/uploads/2024/02/D2.2-Case-studies-requirements-dimensions-and-target-KPIs-Initial_final.pdf
https://guarden.org/wp-content/uploads/2024/02/D2.2-Case-studies-requirements-dimensions-and-target-KPIs-Initial_final.pdf
https://guarden.org/wp-content/uploads/2024/10/D2.3-Case-studies-requirements-dimensions-and-target-KPIs-Revised-version.pdf
https://guarden.org/wp-content/uploads/2024/10/D2.3-Case-studies-requirements-dimensions-and-target-KPIs-Revised-version.pdf
https://guarden.org/wp-content/uploads/2024/10/D2.3-Case-studies-requirements-dimensions-and-target-KPIs-Revised-version.pdf
https://guarden.org/wp-content/uploads/2024/10/D.2.4-GUARDEN-Indicators-Revised-version.pdf
https://guarden.org/wp-content/uploads/2024/10/D.2.4-GUARDEN-Indicators-Revised-version.pdf
https://guarden.org/wp-content/uploads/2024/02/D2.5-GUARDEN-system-architecture-design-and-technical-specifications-1.pdf
https://guarden.org/wp-content/uploads/2024/02/D2.5-GUARDEN-system-architecture-design-and-technical-specifications-1.pdf
https://guarden.org/wp-content/uploads/2024/02/D2.5-GUARDEN-system-architecture-design-and-technical-specifications-1.pdf
https://guarden.org/wp-content/uploads/2024/06/D2.6-GUARDEN-system-architecture-design-and-technical-specifications-Final.pdf
https://guarden.org/wp-content/uploads/2024/06/D2.6-GUARDEN-system-architecture-design-and-technical-specifications-Final.pdf
https://guarden.org/wp-content/uploads/2024/06/D2.6-GUARDEN-system-architecture-design-and-technical-specifications-Final.pdf
https://guarden.org/wp-content/uploads/2024/10/D3.1-Community-level-species-identification-services.pdf
https://guarden.org/wp-content/uploads/2024/10/D3.1-Community-level-species-identification-services.pdf
https://guarden.org/wp-content/uploads/2024/02/GUARDEN-D3.3_MBG_v1.7.pdf
https://guarden.org/wp-content/uploads/2024/02/GUARDEN-D3.3_MBG_v1.7.pdf
https://guarden.org/wp-content/uploads/2025/01/GUARDEN-D3.4.pdf
https://guarden.org/wp-content/uploads/2025/01/GUARDEN-D3.4.pdf
https://guarden.org/wp-content/uploads/2025/01/GUARDEN-Deliverable-D3.5.Large_.pdf
https://guarden.org/wp-content/uploads/2025/01/GUARDEN-Deliverable-D3.5.Large_.pdf
https://guarden.org/wp-content/uploads/2025/01/D3.6-Future-trajectories-of-biodiversity-and-ecosystem-services-HUA-final.pdf
https://guarden.org/wp-content/uploads/2025/01/D3.6-Future-trajectories-of-biodiversity-and-ecosystem-services-HUA-final.pdf
https://guarden.org/wp-content/uploads/2025/01/D3.6-Future-trajectories-of-biodiversity-and-ecosystem-services-HUA-final.pdf
https://guarden.org/wp-content/uploads/2025/01/GUARDEN-Deliverable-3.7-Enhanced-planning-and-management-of-ecosystem-services.pdf
https://guarden.org/wp-content/uploads/2025/01/GUARDEN-Deliverable-3.7-Enhanced-planning-and-management-of-ecosystem-services.pdf
https://guarden.org/wp-content/uploads/2025/01/GUARDEN-Deliverable-3.7-Enhanced-planning-and-management-of-ecosystem-services.pdf
https://guarden.org/wp-content/uploads/2024/02/GUARDEN-D4.1-GUARDEN-ICT-tools.pdf
https://guarden.org/wp-content/uploads/2024/02/GUARDEN-D4.1-GUARDEN-ICT-tools.pdf
https://guarden.org/wp-content/uploads/2024/02/GUARDEN-D4.1-GUARDEN-ICT-tools.pdf
https://guarden.org/wp-content/uploads/2025/01/GUARDEN-D4.2-GUARDEN-ICT-tools-Final-L.pdf
https://guarden.org/wp-content/uploads/2025/01/GUARDEN-D4.2-GUARDEN-ICT-tools-Final-L.pdf
https://guarden.org/wp-content/uploads/2024/03/GUARDEN-D4.3.pdf
https://guarden.org/wp-content/uploads/2024/03/GUARDEN-D4.3.pdf
https://guarden.org/public-deliverables/
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D5.1 
Planning and setup handbook, and 

operational management report  

https://GUARDEN.org/wp-

content/uploads/2024/02/GUARDEN_D5.1_final.pdf  

D5.2 
Planning and setup handbook, and 

operational management report - Final 

https://guarden.org/wp-

content/uploads/2025/10/GUARDEN_D5.2.pdf  

D5.3 

Performance evaluation, impact 

assessment and replication guidelines - 

Initial 

https://guarden.org/wp-

content/uploads/2025/06/GUARDEN_D5.3.pdf  

D5.4 

Performance evaluation, impact 

assessment and replication guidelines - 

Final 

Available at https://guarden.org/public-deliverables/  

D6.1 
Dissemination, communication and data 

governance plan - Initial 

https://guarden.org/wp-content/uploads/2024/06/GUARDEN-

D6.1.pdf  

D6.2 
Dissemination, communication and data 

governance plan - Final 
Available at https://guarden.org/public-deliverables/  

D6.3 Capacity building, literacy and trainings Available at https://guarden.org/public-deliverables/  

 

3.6.8 Source code published 
Table 12 lists the source code developed and maintained within the GUARDEN project over the 

M01-M36 period, with direct links to the repositories to facilitate their reuse and integration. It 

covers the main machine learning frameworks and tools, the data collection and service layers, as 

well as upstream contributions to third-party open-source ecosystems (React Native, ArangoDB) 

through merge requests and bug reports that improve stability and performance. This table 

complements the scientific publications and technical documentation in sections 3.6.4 and 3.6.5. 

https://guarden.org/wp-content/uploads/2024/02/GUARDEN_D5.1_final.pdf
https://guarden.org/wp-content/uploads/2024/02/GUARDEN_D5.1_final.pdf
https://guarden.org/wp-content/uploads/2025/10/GUARDEN_D5.2.pdf
https://guarden.org/wp-content/uploads/2025/10/GUARDEN_D5.2.pdf
https://guarden.org/wp-content/uploads/2025/06/GUARDEN_D5.3.pdf
https://guarden.org/wp-content/uploads/2025/06/GUARDEN_D5.3.pdf
https://guarden.org/public-deliverables/
https://guarden.org/wp-content/uploads/2024/06/GUARDEN-D6.1.pdf
https://guarden.org/wp-content/uploads/2024/06/GUARDEN-D6.1.pdf
https://guarden.org/public-deliverables/
https://guarden.org/public-deliverables/
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Table 12. GUARDEN source code published. 

N° Description Link 

1 

Source code of the deep learning framework used 

to make plant species prediction based on 

environmental / satellite data 

https://github.com/plantnet/malpolon  

2 

Source code of the HDM framework published in 

Leblanc et al., 2024. A deep‐learning framework for 

enhancing habitat identification based on species 

composition. Applied vegetation science, 27(3), 

e12802. https://doi.org/10.1111/avsc.12802 

https://github.com/cesar-leblanc/hdm-framework  

3 

Source code of the Pl@ntBERT framework 

published in Leblanc et al., 2025. Learning the 

syntax of plant assemblages. Nature Plants 11, 

2026–2040. https://doi.org/10.1038/s41477-025-

02105-7 

https://github.com/cesar-leblanc  

4 

Source code of Pl@ntNet mobile app, used for 

data collection in the context of the different 

GUARDEN Case Studies 

https://github.com/plantnet/plantnet-mobile 

5 

Source code of My Pl@ntNet API, the public API 

used to make GUARDEN Web services available to 

developers (repository not public yet) 

https://github.com/plantnet/my.plantnet 

https://gitlab.inria.fr/floristic/pn-v2-api-beta 

6 
Source code on Pl@ntNet documentation for 

vegetation surveys / mobile app beta 
https://github.com/plantnet/plantnet-docs 

7 Naturalis source code repository https://gitlab.com/arise-biodiversity  

8 
Source code of uptime monitor and status page for 

Pl@ntNet 
https://github.com/plantnet/status  

9 
Source code for adding fade image transition to 

react-native-fast-image 

https://github.com/dream-sports-labs/react-native-fast-

image/pull/333  

10 
Source code for fixing the documentation link in 

React Native doc 

https://github.com/facebook/react-native-

website/pull/4322  

11 
Source code for adding focus depth support on 

React Native Visio Camera 

https://github.com/mrousavy/react-native-vision-

camera/pull/2937 

12 
Source code for reporting interrupted GIF playback 

on Android in React-Native-Fast-Image version 

https://github.com/dream-sports-labs/react-native-fast-

image/issues/237  

13 
Source code for fixing android crash in React 

Native Maps on android 

https://github.com/react-native-maps/react-native-

maps/issues/5658#issuecomment-3362046213  

14 
Source code to fix translation mismatch in react-

native-awesome-gallery 

https://github.com/pavelbabenko/react-native-

awesome-gallery/issues/47  

15 

Source code for the bug fix proposal on the 

Bugsnag library for Nuxt, using the BugSnag 

service to monitor performance and errors of the 

web version of Pl@ntNet 

https://github.com/JulianMar/nuxt-

bugsnag/issues/85#issuecomment-3335261274  

16 

Source code to report a critical server memory leak 

in one of the components of the Nuxt Boostrap 

library 

https://github.com/bootstrap-vue-next/bootstrap-vue-

next/issues/1670#issuecomment-3319452514  

https://github.com/plantnet/malpolon
https://doi.org/10.1111/avsc.12802
https://doi.org/10.1111/avsc.12802
https://github.com/cesar-leblanc/hdm-framework
https://doi.org/10.1038/s41477-025-02105-7
https://doi.org/10.1038/s41477-025-02105-7
https://github.com/cesar-leblanc
https://github.com/plantnet/plantnet-mobile
https://github.com/plantnet/my.plantnet
https://gitlab.inria.fr/floristic/pn-v2-api-beta
https://github.com/plantnet/plantnet-docs
https://gitlab.com/arise-biodiversity
https://github.com/plantnet/status
https://github.com/dream-sports-labs/react-native-fast-image/pull/333
https://github.com/dream-sports-labs/react-native-fast-image/pull/333
https://github.com/facebook/react-native-website/pull/4322
https://github.com/facebook/react-native-website/pull/4322
https://github.com/mrousavy/react-native-vision-camera/pull/2937
https://github.com/mrousavy/react-native-vision-camera/pull/2937
https://github.com/dream-sports-labs/react-native-fast-image/issues/237
https://github.com/dream-sports-labs/react-native-fast-image/issues/237
https://github.com/react-native-maps/react-native-maps/issues/5658#issuecomment-3362046213
https://github.com/react-native-maps/react-native-maps/issues/5658#issuecomment-3362046213
https://github.com/pavelbabenko/react-native-awesome-gallery/issues/47
https://github.com/pavelbabenko/react-native-awesome-gallery/issues/47
https://github.com/JulianMar/nuxt-bugsnag/issues/85#issuecomment-3335261274
https://github.com/JulianMar/nuxt-bugsnag/issues/85#issuecomment-3335261274
https://github.com/bootstrap-vue-next/bootstrap-vue-next/issues/1670#issuecomment-3319452514
https://github.com/bootstrap-vue-next/bootstrap-vue-next/issues/1670#issuecomment-3319452514
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17 

arango geo2 index selected by optimizer over 

primary index, misses document when LIMIT is 

applied #21919 

https://github.com/arangodb/arangodb/issues/21919  

17 
arango Contradictory inequalities break indexHint 

#21661 
https://github.com/arangodb/arangodb/issues/21661  

19 
arango Custom API call using request() breaks in 

v10, cannot make route() work either #822 
https://github.com/arangodb/arangojs/issues/822  

20 
arango Cannot see collection indexes in aardvark : 

e.fields.map is not a function #21342 
https://github.com/arangodb/arangodb/issues/21342  

21 
arango Loss of variable name using COLLECT + 

KEEP statement #21286 
https://github.com/arangodb/arangodb/issues/21286  

22 

arango A while after upgrade to v3.12.0, unable to 

create documents: "Corruption: Compaction sees 

out-of-order keys" #20841 

https://github.com/arangodb/arangodb/issues/20841  

23 
arango Feature request: use MEDIAN() funtion in 

AGGREGATE statement #21171 
https://github.com/arangodb/arangodb/issues/21171  

24 
arango ArangoSearch storedValues: include fields 

from objects under array, ie. array[*].field #21152 
https://github.com/arangodb/arangodb/issues/21152  

25 
arango ArangoSearch view: sort after pagination 

breaks view performance #20983 
https://github.com/arangodb/arangodb/issues/20983  

26 
arango optimizer should consider projections and 

stored values when selecting indexes #20903 
https://github.com/arangodb/arangodb/issues/20903  

27 
arango Execution time inconsistent with the use of 

an index with sorting #2067 
https://github.com/arangodb/arangodb/issues/20674  

28 

arango Forced indexHint raises error although 

mentioned index is used when hint is removed 

#20216 

https://github.com/arangodb/arangodb/issues/20216  

29 
arango Query time increases abnormally with too 

many sub-queries #20168 
https://github.com/arangodb/arangodb/issues/20168  

30 HUA code repository https://gitlab.com/geo-eco-hua/GUARDEN  

 

3.6.9 Scientific conversations on Q&A platforms 
 

30 “ISSUE #20168: 

ARANGODB - 
MEMORY ISSUE” 

ISSUE #20168 IN 

ARANGODB, RELATED TO THE 

QUERY TIME. 

HTTPS://GITHUB.COM/ARANGODB/ARANGOD

B/ISSUES/20168 

 presents GUARDEN partners’ contributions to scientific Q&A and developer forums over the M01-
M36 period, with direct links to issue tracking systems, merge requests, and discussion threads. 
These contributions cover our own repositories and upstream ecosystems (React Native, PyTorch, 
ArangoDB, Nuxt), as well as challenge platforms (Hugging Face and Kaggle for PlantCLEF). These 
interactions document user support, bug reports, feature requests, and design clarifications that 
improve interoperability, enable the propagation of upstream fixes, and facilitate community 
adoption, thus complementing the source code and technical documentation presented in 
sections 3.6.5 to 3.6.8. 

https://github.com/arangodb/arangodb/issues/21919
https://github.com/arangodb/arangodb/issues/21661
https://github.com/arangodb/arangojs/issues/822
https://github.com/arangodb/arangodb/issues/21342
https://github.com/arangodb/arangodb/issues/21286
https://github.com/arangodb/arangodb/issues/20841
https://github.com/arangodb/arangodb/issues/21171
https://github.com/arangodb/arangodb/issues/21152
https://github.com/arangodb/arangodb/issues/20983
https://github.com/arangodb/arangodb/issues/20903
https://github.com/arangodb/arangodb/issues/20674
https://github.com/arangodb/arangodb/issues/20216
https://github.com/arangodb/arangodb/issues/20168
https://gitlab.com/geo-eco-hua/GUARDEN
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TABLE 13. EVIDENCE OF SCIENTIFIC CONVERSATIONS IN Q&A PLATFORMS. 

N° TITLE SUMMARY LINKS 

1 “ISSUE #1: MALPOLON - 

MULTI-MODALITIES IN 

INPUT DATA 

A DISCUSSION ABOUT THE FIRST ISSUE RAISED 

IN THE MALPOLON REPOSITORY. 
HTTPS://GITHUB.COM/PLANTNET/MALPOLON/ISSUES/1  

2 “ISSUE #6: MALPOLON - 
ACCURACY OF 

TORCHMETRICS 

DISCUSSION ABOUT THE FUNCTIONAL 

TORCHMETRICS.FUNCTIONAL.ACCURACY, 

WHICH REQUIRES A THIRD PARAMETER TASK. 

HTTPS://GITHUB.COM/PLANTNET/MALPOLON/ISSUES/6  

3 “PR #48: MALPOLON - 

PROPOSED CODE 

CONTRIBUTION” 

EXCHANGE ABOUT THE ADD OF A ROIDATASET 

CLASS IN THE CODE. 
HTTPS://GITHUB.COM/PLANTNET/MALPOLON/PULL/48  

4 “PR #49: MALPOLON - 

CODE SUBMISSION” 
EXCHANGE ABOUT ON HOW TO GET BAND MEAN 

AND STANDARD DEVIATION FOR BETTER 

NORMALIZATION. 

HTTPS://GITHUB.COM/PLANTNET/MALPOLON/PULL/49  

5 “ISSUE #64: MALPOLON - 

BUG IDENTIFICATION” 
ISSUE NUMBER 64 IN MALPOLON, REGARDING 

AN IDENTIFIED BUG. 
HTTPS://GITHUB.COM/PLANTNET/MALPOLON/ISSUES/64  

6 “PLANTCLEF2024 

DISCUSSION ON HUGGING 

FACE” 

A THREAD IN THE HUGGING FACE SPACES FOR 

THE PLANTCLEF 2024 COMPETITION, 
COMMUNITY DISCUSSION. 

HTTPS://HUGGINGFACE.CO/SPACES/BVRA/PLANTCLEF2024/DISCUSSION

S  

7 “PLANTCLEF2025 KAGGLE 

COMPETITION DISCUSSION” 
DISCUSSION FORUM FOR THE PLANTCLEF 

2025 COMPETITION ON KAGGLE, 
STRATEGY/IDEAS EXCHANGE. 

HTTPS://WWW.KAGGLE.COM/COMPETITIONS/PLANTCLEF-
2025/DISCUSSION?SORT=UNDEFINED  

8 “PR #333: IMAGE DISPLAY - 

CONTRIBUTION” 
A CONTROBUTION (#333) TO ADD A FADE 

TRANSITION IN REACT NATIVE 
HTTPS://GITHUB.COM/DS-HORIZON/REACT-NATIVE-FAST-IMAGE/PULL/333  

9 “PR #4322: REACT-NATIVE-
WEBSITE - 

DOCUMENTATION” 

A CONTRIBUTION (#4322) TO FIX LINK FOR 

DEBUGGING NATIVE CODE 
HTTPS://GITHUB.COM/FACEBOOK/REACT-NATIVE-WEBSITE/PULL/4322  

10 “PR #2937: REACT-NATIVE-
VISION-CAMERA - FEATURE” 

A CONTRIBUTION (#2937) ADDRESSING THE 

FOCUS DEPTH/DISTANCE OF THE CAMERA. 
HTTPS://GITHUB.COM/MROUSAVY/REACT-NATIVE-VISION-
CAMERA/PULL/2937  

https://github.com/plantnet/malpolon/issues/1
https://github.com/plantnet/malpolon/issues/6
https://github.com/plantnet/malpolon/pull/48
https://github.com/plantnet/malpolon/pull/49
https://github.com/plantnet/malpolon/issues/64
https://www.kaggle.com/competitions/plantclef-2025/discussion?sort=undefined
https://www.kaggle.com/competitions/plantclef-2025/discussion?sort=undefined
https://huggingface.co/spaces/BVRA/PlantCLEF2024/discussions
https://huggingface.co/spaces/BVRA/PlantCLEF2024/discussions
https://github.com/ds-horizon/react-native-fast-image/pull/333
https://github.com/facebook/react-native-website/pull/4322
https://github.com/mrousavy/react-native-vision-camera/pull/2937
https://github.com/mrousavy/react-native-vision-camera/pull/2937
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11 “ISSUE #237: REACT-
NATIVE-FAST-IMAGE - 

REPORTED PROBLEM” 

REPORT ON A BUG (GIF PLAYBACK BROKEN ON 

ANDROID IN RELEASE). 
HTTPS://GITHUB.COM/DREAM-SPORTS-LABS/REACT-NATIVE-FAST-
IMAGE/ISSUES/237  

12 “ISSUE COMMENT: REACT-
NATIVE-MAPS #5658” 

A COMMENT ON ISSUE #5658 RELATED TO THE 

CRASH ON ANDROID WITH FABRIC. 
HTTPS://GITHUB.COM/REACT-NATIVE-MAPS/REACT-NATIVE-
MAPS/ISSUES/5658#ISSUECOMMENT-3362046213  

13 “ISSUE #102833: PYTORCH 

- BUG TRACKING” 
ISSUE (#102833) IN THE PYTORCH 

REPOSITORY, RELATED TO THE REPORT OF A 

CRASH ON IOS 12 ON APP. 

HTTPS://GITHUB.COM/PYTORCH/PYTORCH/ISSUES/102833  

14 “ISSUE #47: REACT-NATIVE-
AWESOME-GALLERY - USER 

ISSUE” 

A REPORTED ISSUE (#47) IN THE FOLLOWING 

REPOSITORIES : REACT-NATIVE-GESTURE-
HANDLER, REACT-NATIVE-REANIMATED 

HTTPS://GITHUB.COM/PAVELBABENKO/REACT-NATIVE-AWESOME-
GALLERY/ISSUES/47  

15 “ISSUES #6 : PDF LINK A DISCUSSION ACROSS ISSUES #6 AND #9 

RELATED TO THE ACCESS TO LINKS IN PDF 

DOCUMENTS. 

HTTPS://GITHUB.COM/LINKERIN/STARLIGHT-TO-
PDF/ISSUES/6#ISSUECOMMENT-
270HTTPS://GITHUB.COM/LINKERIN/STARLIGHT-TO-PDF/ISSUES/9  

16 “ISSUE #6704 RELATED TO 

A REACT NATIVE 

COMPONENT" 

A SPECIFIC COMMENT ON ISSUE #6704 

RELATED TO THE "USEANIMATEDSTYLE" 

COMPONENT. 

HTTPS://GITHUB.COM/SOFTWARE-MANSION/REACT-NATIVE-
REANIMATED/ISSUES/6704#ISSUECOMMENT-3308038315  

17 “ISSUE COMMENT: NUXT 

#15781 - NUXT 

FRAMEWORK DISCUSSION” 

A COMMENT IN ISSUE #15781 FOR THE NUXT 

FRAMEWORK (HANDLING ERRORS WITH THE 

NUXTERRORBOUNDARY COMPONENT) 

HTTPS://GITHUB.COM/NUXT/NUXT/ISSUES/15781#ISSUECOMMENT-
3262197582  

18 “ISSUE COMMENT: NUXT-
BUGSNAG #85” 

A COMMENT IN ISSUE #85 ABOUT THE 

CONFIGURATION PASS OF BUGSNAG 

COMPONENT. 

HTTPS://GITHUB.COM/JULIANMAR/NUXT-
BUGSNAG/ISSUES/85#ISSUECOMMENT-3335261274  

19 “ISSUE COMMENT: 

BOOTSTRAP-VUE-NEXT 

#1670 - LIBRARY ISSUE” 

A COMMENT ON ISSUE #1670 RELATED TO THE 

USE OF BMODAL IN NUXT. 
HTTPS://GITHUB.COM/BOOTSTRAP-VUE-NEXT/BOOTSTRAP-VUE-
NEXT/ISSUES/1670#ISSUECOMMENT-3319452514  

20 “ISSUE COMMENT: NUXT 

#32240” 
A COMMENT IN ISSUE #32240 ABOUT MEMORY 

LEAK IN NUXT. 
HTTPS://GITHUB.COM/NUXT/NUXT/ISSUES/32240#ISSUECOMMENT-
3363438367  

21 “ISSUE #21711: ARANGODB 

- DATABASE FEATURE 

REPORT” 

ISSUE #21711 IN THE ARANGODB REPOSITORY 

HIGHLIGHTING DIFFICULTY TO USE AQL QUERY. 
HTTPS://GITHUB.COM/ARANGODB/ARANGODB/ISSUES/21711  

https://github.com/dream-sports-labs/react-native-fast-image/issues/237
https://github.com/dream-sports-labs/react-native-fast-image/issues/237
about:blank#issuecomment-3362046213
about:blank#issuecomment-3362046213
https://github.com/pytorch/pytorch/issues/102833
https://github.com/pavelbabenko/react-native-awesome-gallery/issues/47
https://github.com/pavelbabenko/react-native-awesome-gallery/issues/47
about:blank#issuecomment-270https://github.com/Linkerin/starlight-to-pdf/issues/9
about:blank#issuecomment-270https://github.com/Linkerin/starlight-to-pdf/issues/9
about:blank#issuecomment-270https://github.com/Linkerin/starlight-to-pdf/issues/9
about:blank#issuecomment-3308038315
about:blank#issuecomment-3308038315
about:blank#issuecomment-3262197582
about:blank#issuecomment-3262197582
about:blank#issuecomment-3335261274
about:blank#issuecomment-3335261274
about:blank#issuecomment-3319452514
about:blank#issuecomment-3319452514
about:blank#issuecomment-3363438367
about:blank#issuecomment-3363438367
https://github.com/arangodb/arangodb/issues/21711


D6.2 - Dissemination, communication and data governance plan – Final 

                                                                                                                                                     

© GUARDEN, 2025  48 

 

22 “ISSUE #21342: 

ARANGODB - BUG REPORT” 
ISSUE #21342 IN ARANGODB — DISCUSSION 

ABOUT THE MANAGEMENT OF INDEX OF 

COLLECTIONS IN AARDVARK. 

HTTPS://GITHUB.COM/ARANGODB/ARANGODB/ISSUES/21342  

23 “ISSUE #21286: 

ARANGODB - BUG REPORT” 
ISSUE #21286 IN ARANGODB REPOSITORY, 

RELATED TO THE LOSS OF VARIABLE NAME 

USING THE COLLECT + KEEP STATEMENT 

HTTPS://GITHUB.COM/ARANGODB/ARANGODB/ISSUES/21286  

24 “ISSUE #20841: 

ARANGODB - LIMITATION 

RELATED TO AN UMPDATE 

OF ARANGEDB VERSION” 

ISSUE #20841 IN ARANGODB, RELATED TO THE 

UPDATE OF VERSION V3.12.0. 
HTTPS://GITHUB.COM/ARANGODB/ARANGODB/ISSUES/20841  

25 “ISSUE #21171: ARANGODB 

- FEATURE REQUEST” 
ISSUE #21171 IN ARANGODB,  RELATED TO THE 

USE OF MEDIAN() FUNTION IN AGGREGATE 

STATEMENT. 

HTTPS://GITHUB.COM/ARANGODB/ARANGODB/ISSUES/21171  

26 “ISSUE #21152: ARANGODB 

- CONTRIBUTION” 
ISSUE #21152 IN ARANGODB REPOSITORY, 

RELATED TO THE ARANGOSEARCH 

STOREDVALUES. 

HTTPS://GITHUB.COM/ARANGODB/ARANGODB/ISSUES/21152  

27 “ISSUE #20983: 

ARANGODB - 
CONTRIBUTION” 

ISSUE #20983 IN ARANGODB, CONTRIBUTION 

TO THE ARANGOSEARCH VIEW. 
HTTPS://GITHUB.COM/ARANGODB/ARANGODB/ISSUES/20983  

28 “ISSUE #20903: 

ARANGODB - INTERNAL 

ISSUE” 

ISSUE #20903 IN ARANGODB, RELATED TO 

THE USE OF OPTIMIZER, WHICH SHOULD 

CONSIDER PROJECTIONS AND STORED VALUES 

WHEN SELECTING INDEXES. 

HTTPS://GITHUB.COM/ARANGODB/ARANGODB/ISSUES/20903  

29 “ISSUE #20216: 

ARANGODB - BUG REPORT” 
ISSUE #20216 IN ARANGODB, BUG REPORT 

RELATED TO THE INDEXHINT COMPONENT. 
HTTPS://GITHUB.COM/ARANGODB/ARANGODB/ISSUES/20216  

30 “ISSUE #20168: 

ARANGODB - MEMORY 

ISSUE” 

ISSUE #20168 IN ARANGODB, RELATED TO THE 

QUERY TIME. 
HTTPS://GITHUB.COM/ARANGODB/ARANGODB/ISSUES/20168  

 

https://github.com/arangodb/arangodb/issues/21342
https://github.com/arangodb/arangodb/issues/21286
https://github.com/arangodb/arangodb/issues/20841
https://github.com/arangodb/arangodb/issues/21171
https://github.com/arangodb/arangodb/issues/21152
https://github.com/arangodb/arangodb/issues/20983
https://github.com/arangodb/arangodb/issues/20903
https://github.com/arangodb/arangodb/issues/20216
https://github.com/arangodb/arangodb/issues/20168
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3.6.10 Technical workshops 
Table 14 summarizes the technical workshops to which GUARDEN partners contributed through 

training, co-design, and validation activities in Europe and internationally. These sessions included 

hands-on training on GUARDEN tools, stakeholder focus groups on ecosystem services and 

scenario design, workshops on data and project management, and thematic exchanges (LifeCLEF, 

GraphSummit, EcoInfoFAIR, XPRIZE Rainforest). The formats included both in-person and virtual 

events, with dates, locations, and target audiences specified for traceability purposes. These 

workshops facilitated practical capacity building, needs assessment, and the co-design and 

validation of models and results for WP3 and WP4, directly contributing to the improvement of the 

tools and their adoption in the case studies. 
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TABLE 14. TECHNICAL WORKSHOPS. 

N° Title Date 

1 

Amap, Montpellier, France 20/01/2023 - One Health initiative, focused on sharing 

activities related to plant-animals’ interactions and increasing attractivity of the 

scientific community to GUARDEN solutions. 

20/01/2023 

2 
Montpellier, France 13/02/2023 - Workshop on data management for large scale 

biological records at Selmet Lab, Presentation of GUARDEN management system. 
13/02/2023 

3 

Brussels, Belgium, 22/03/2023 - Biodiversity 8th Spring Market General networking 

event with biodiversity researchers. Topic of this edition is Biodiversity Monitoring. 

GUARDEN solutions have been presented to other relevant biodiversity related 

projects. 

22/03/2023 

4 

Montpellier, France, 04/04/2023 - Stat-Learn workshop on “cooperative learning for 

biodiversity monitoring”; share of current and upcoming trends in Statistical Learning. 

Introduction of T3.1 on “Community-level Species Identification Service” and T3.2 on 

“Deep Learning Framework for the Modelling of Species Distributions and Habitats”. 

04/04/2023 

5 

GraphSummit Brussels, 25/04/2023 - Neo4j workshop which is used for the interactions 

network task. GUARDEN solutions have been presented, and trainings have been 

organized. 

25/04/2023 

6 
Saint-Afrique, France, 12-13/06/2023, Field workshop on plant species identification 

based on GUARDEN solutions. 
12/06/2023 

7 

Ecully, France, 15-16/06/2023 - Sharing experiences in crowdsourcing: citizen science 

methods in GUARDEN framework (WP3 and WP4); highlight of the potential of 

GUARDEN solutions. 

15/06/2023 

8 

Maison de l’étudiant, Nancy, France 03/07/2023 - SComScience Hybrid event: strengths 

of citizen science participatory approaches for scientific methods in GUARDEN 

framework (WP3 and WP4); highlight of the potential of GUARDEN solutions 

03/07/2023 

9 
Thessaloniki, Greece, 18-19/09/2023 - The annual LifeCLEF workshop is organized to 

present the results of the challenges and discuss the main outcomes. 
18/09/2023 

10 

Agropolis International, Montpellier, France 05/10/2023 - Agriculture, sustainable food 

systems and biodiversity: presentation of the potential of GUARDEN solutions (WP3 

and WP4). 

05/10/2023 

11 

National Parks, OFB, Univ. Toulouse, France 14-16/11/2023 - RNF Seminar: new 

technologies and biodiversity monitoring; presentation of the potential of GUARDEN 

solutions (WP3 and WP4). 

16/11/2023 

12 Barcelona, Spain, 18/11/2023 - Workshop for the training of citizen scientists. 18/11/2023 

13 

Barcelona, Spain, 16/01/2024 - First co-design session of MINKA’s dashboard and 

Training of Trainers of the stakeholders in order to collect user-requirements for the 

dashboard and expand the knowledge about MINKA tool. 

16/01/2024 

14 

Online event, 18/01/2024 - Project data management: IT solution for project 

management in partnership. Introduction to the project management method in 

GUARDEN and highlight of the potential of GUARDEN solutions. 

18/01/2024 
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15 
Montpellier, France 29/02/2024 (Morning) - Focus group and workshop in order to 

gather opinions about GUARDEN tools, related to Task T2.2. 
29/02/2024 

16 
Cirad, Montpellier, France 29/02/2024 (Afternoon) - Workshop focused on gathering 

opinions about ecosystem services and data related to GUARDEN use cases. 
29/02/2024 

17 

Virtual online technical workshop, 28/03/2024 - Virtual meeting with the consortium of 

partners involved in the European ERC LifePlan project, which aims to establish the 

current state of biodiversity worldwide, and to use this knowledge to generate 

accurate forecasts of its future state in future scenarios. 20 participants. 

28/03/2024 

18 
Vienna, Austria, 03-05/04/2024, technical workshop on the management of citizen 

Science initiatives. 
03/04/2024 

19 
Narbonne, France, 30/09/2024 - Technical workshop on ecosystem services, for 

validation of modelling results by stakeholders and scenarios design by stakeholders. 
30/09/2024 

20 
Athens, Greece, 23/10/2024 - Technical workshop on ecosystem services, for validation 

of modelling results by stakeholders and scenarios design by stakeholders. 
23/10/2024 

21 
Cyprus, 31/10/2024 - Technical workshop on ecosystem services, for validation of 

modelling results by stakeholders and scenarios design by stakeholders. 
31/10/2024 

22 

Moulis, 19/11/2024 - Participation to the EcoInfoFAIR workshop on collaborative 

management, curation and validation of multimedia data for use in automated 

biodiversity monitoring approaches. 30 people. 

19/11/2024 

23 

George Washington University School of Business, Washington, USA, 29/01/2025 - 

Participation in the workshop organized by XPRIZE, between the 6 finalists of the 

international Xprize-Rainforest challenge, to share the approaches implemented in 

GUARDEN, for the development of analysis solutions for plant biodiversity 35 people. 

29/01/2025 

24 
University of Antananarivo, Madagascar, 08/04/2025 - Training workshop on the use of 

GUARDEN tools, co-organized with Tsimbazaza Botanical garden. 
08/04/2025 

25 
Saint-Jean-de-Buèges, France, 11-12/06/2025 - Field workshop on plant species 

identification based on GUARDEN solutions. 
11/06/2025 

26 
Dourbies, France, 11-12/06/2025. Field workshop on plant species identification based on 

GUARDEN solutions. 
11/06/2025 

 

3.6.11 Online training tutorials 
A number of videos and training materials have been produced to support the application of the 

GUARDEN tools. These aids facilitate the use of the tools, thanks to a simplified and effective 

explanation of the main steps for their implementation. The list of publicly available tutorials for 

different audiences and tools is provided in Table 15. 

TABLE 15. GUARDEN ONLINE TRAINING TUTORIALS. 

N° Title 

1 Install and use Pl@ntNet on your mobile (EN) - https://www.youtube.com/watch?v=zElR9ZOafA4  

2 Install and use Pl@ntNet on your mobile (FR) - https://www.youtube.com/watch?v=cHMW8uSyL1s  

3 
Identify a plant with Pl@ntNet on the Web (EN) - 
https://www.youtube.com/watch?v=QxbGLPSGTzw  

https://www.youtube.com/watch?v=zElR9ZOafA4
https://www.youtube.com/watch?v=cHMW8uSyL1s
https://www.youtube.com/watch?v=QxbGLPSGTzw
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4 
Identify a plant with Pl@ntNet on the Web (FR) - 
https://www.youtube.com/watch?v=KlgxPDwkpXE  

5 Pl@ntNet for non-experts (EN) - https://www.youtube.com/watch?v=NrDYN9XpkkM  

6 Pl@ntNet for non-experts (FR ) - https://www.youtube.com/watch?v=JmfoeJzE4DQ  

7 Pl@ntNet API tutorial “Getting started”: https://my.plantnet.org/doc 

8 Pl@ntNet FAQ, https://identify.plantnet.org/faq (available in english and french) 

9 Pl@ntNet use documentation https://docs.plantnet.org/en/get-started/ (available in 7 languages) 

10 Introduction to GeoPl@ntNet, https://geo.plantnet.org/en/docs/getting-started  

11 Online video to present GeoPl@ntNet, https://www.youtube.com/watch?v=secJCzVJbmw  

12 Online video to GeoPl@ntNet Plot, https://www.youtube.com/watch?v=BU4ckJgRlHg  

13 MINKA projects user guide, https://zenodo.org/records/13881154  

14 MINKA Search information User guide, https://zenodo.org/records/13881168 

15 Guia d&apos;usuari MINKA - Buscar informació a MINKA, https://zenodo.org/records/13253115  

16 MINKA identify user guide, https://zenodo.org/records/13881150 

17 Guia d&apos;usuari MINKA - Com identificar, https://zenodo.org/records/13236995  

18 MINKA app user guide, https://zenodo.org/records/13881077 

19 Guia d&apos;usuari - MINKA App, https://zenodo.org/records/13253127  

20 MINKA platform infrastructure user guide, https://zenodo.org/records/13881062 

21 Guia d&apos;usuari MINKA - La infraestructura MINKA, https://zenodo.org/records/13253126  

22 MINKA Translation User guide, https://zenodo.org/records/13881145  

23 Guía de usuario MINKA - Traducciones, https://zenodo.org/records/13253135  

24 Upload data in MINKA - User guide, https://zenodo.org/records/13881137  

25 Guia d&apos;usuari MINKA - com pujar dades, https://zenodo.org/records/13253112  

26 Guia d&apos;usuari MINKA - projectes, https://zenodo.org/records/13253125  

27 Guia de anémonas da zona entre marés de Portugal, https://zenodo.org/records/17047950  

28 
Infosession about the BioMARathon International 2025 - Organisation guidelines, 
https://zenodo.org/records/14946401  

29 What is BioPlatgesMet? 

30 How to join BioPlatgesMet 

31 How to upload observations to MINKA 

32 Do you have experience identifying organisms and want to contribute to BioPlatgesMet? 

 

3.6.12 Webinars 
Table 16 summarizes the webinars co-organized by or with contributions from GUARDEN partners 
during the 36 months of the project, including the co-organizers, dates, titles, topics, and audience 
statistics. The program included introductory and thematic sessions (Biodiversa+, Agreenium/Acta, 
EEA/Eionet), expert roundtables, and practical training sessions, covering key technologies and 
tools. It also included sectoral applications (e.g., invasive species monitoring, Green Deal data 
space) and the dissemination of research results (DeepSDM Symposium). The participation figures 
(live participants and video views) demonstrate strong engagement from the political, scientific, 
and professional communities, fostering the dissemination, capacity building, and adoption of 
GUARDEN solutions. 

TABLE 16. GUARDEN WEBINARS.

https://www.youtube.com/watch?v=KlgxPDwkpXE
https://www.youtube.com/watch?v=NrDYN9XpkkM
https://www.youtube.com/watch?v=JmfoeJzE4DQ
https://my.plantnet.org/doc
https://identify.plantnet.org/faq
https://docs.plantnet.org/en/get-started/
https://geo.plantnet.org/en/docs/getting-started
https://www.youtube.com/watch?v=secJCzVJbmw
https://www.youtube.com/watch?v=BU4ckJgRlHg
https://zenodo.org/records/13881154
https://zenodo.org/records/13881168
https://zenodo.org/records/13253115
https://zenodo.org/records/13881150
https://zenodo.org/records/13236995
https://zenodo.org/records/13881077
https://zenodo.org/records/13253127
https://zenodo.org/records/13881062
https://zenodo.org/records/13253126
https://zenodo.org/records/13881145
https://zenodo.org/records/13253135
https://zenodo.org/records/13881137
https://zenodo.org/records/13253112
https://zenodo.org/records/13253125
https://zenodo.org/records/17047950
https://zenodo.org/records/14946401
https://youtu.be/rAdYif__psQ
https://youtu.be/4vYf7oYjPnU
https://youtu.be/GRqwYbMpYeM
https://youtu.be/pJ7UDa8ym_U
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N° Co-organizer Date Title Topic Views 

1 
Biodiversa+ 

network 
16/02/2023 

Biodiversa+ event 

on citizen science 

in biodiversity 

Introduction of GUARDEN 

technologies developed in T3.1 

(Community-level Species Id.) 

20 

participants 

2 Agreenium & Acta 07/03/2023 

Digital 

technologies for 

biodiversity 

monitoring 

Introduction of GUARDEN 

technologies developed in T3.1 

(Community-level Species Id.), 

T3.2 (Framework for the 

Modelling of Species 

Distributions and Habitats) 

90 

participants + 

165 views of 

the video 

3 

Joint Technology 

Network on 

Biodiversity for 

the Natural 

Regulation of 

Bioaggressors 

01/06/2023 

Digital 

technologies and 

citizen science for 

biodiversity 

monitoring 

Highlight of the potential of 

GUARDEN solutions for large 

scale biodiversity monitoring 

20 

4 

European 

Environment 

Agency (ETC DI & 

Eionet) 

27/06/2023 

Machine Learning 

applications to 

solve 

environmental use 

cases 

Using innovative digital 

methods in biodiversity 

monitoring 

35 

5 
Biodiversa+ 

webinar 
26/09/2023 

Image-based 

approaches & 

biodiversity 

monitoring 

Introduction on image-based 

approaches for biodiversity 

monitoring 

20 

6 
Biodiversa+ 

meeting 
17/11/2023 

Automated 

technologies for 

invasive species 

monitoring 

Presentation of the GUARDEN 

approach to species detection 

using automated visual 

analysis of plant communities. 

20 

7 Cirad, Inria 28/11/2023 

Participation in a 

round table 

entitled 

"Collaborative 

practices and 

online platforms", 

organized as part 

of the "Données à 

voir" festival 

Introduction to the 

collaborative processes 

implemented within 

GUARDEN products, co-

developed in WP4 

80 

8 EEA & Eionet 15/01/2024 

Biodiversity 

Aspects of the 

Green Deal Data 

Space 

From land to space: how data 

is combined within the 

GUARDEN initiative to 

encourage greater 

consideration of biodiversity in 

regional planning 

35 
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9 

Minister of 

Environment and 

Energy of Costa 

Rica 

24/04/2024 
Citizen science 

and ecotourism 

Presentation of approaches 

derived from citizen science 

for biodiversity monitoring. 

16 

10 Cirad, Inria 13/05/2025 

DeepSDM 

Symposium event, 

on Deep Learning 

for Biodiversity 

Modeling 

Presentation of the research 

results obtained in T3.2 (DL 

Framework for the Modelling 

of Species Distributions and 

Habitats), T4.1 (Mapping Tool) 

More than 40 

online 

participants, 

65 in-person 

11 Cirad, Inria 16/09/2025 
Training on 

GeoPl@ntNet tool 

Presentation of the latest 

advances in mastering the 

functionalities of the 

GeoPl@ntNet tool, developed 

as part of the activities of task 

T4.1 

130 

12 Cirad, Inria 16/09/2025 

Training on 

Pl@ntNet-plot 

tool 

Presentation of the latest 

advances in mastering the 

functionalities of the 

Pl@ntNet-Plot tool, 

developed as part of the 

activities of tasks T3.1 and T4.4 

90 

13 Cirad 09/10/2025 

Deep learning in 

ecological 

research activities 

Introduction on image-based 

approaches developed for 

biodiversity monitoring 

25 

 

3.6.13 Relevant initiatives with established links 
Table 17 summarizes the external initiatives with which GUARDEN has established links during the 
project, including European research projects (e.g., MAMBO, B3, Eco2Adapt, ECS), European 
partnerships and institutions (Biodiversa+, JRC-KCBD), national programs (ARISE), international 
initiatives and coalitions (XPRIZE Rainforest, OFVi), scientific communities and infrastructures 
(IAVS/EVS, GBIF, Map of Life), and policy forums (OECD), as well as related projects (MOTIVATE, 
LIFEPLAN, EWA-BELT, BMD) and sectoral initiatives (PlantAgroEco). These links facilitate 
knowledge exchange, harmonization of standards and data interoperability, and support the 
organization of joint events, co-design, and the reuse of GUARDEN tools within work packages 
WP3 to WP5. Links are provided for further information. 

TABLE 17. GUARDEN RELEVANT INITIATIVES TO ESTABLISH LINKS.  

N° Title Description  

1 
MAMBO EU 

project 

Horizon Europe project on Modern Approaches to the Monitoring of 

BiOdiversity, https://cordis.europa.eu/project/id/101060639  

2 B3 EU project 
Horizon Europe project on Biodiversity Building Blocks for policy, 

https://cordis.europa.eu/project/id/101059592  

3 
Eco2Adapt EU 

project 

Horizon Europe project on Ecosystem-based Adaptation and Changemaking 

to Shape, Protect and Maintain the Resilience of Tomorrow’s Forests, 

https://cordis.europa.eu/project/id/101059498  

https://cordis.europa.eu/project/id/101060639
https://cordis.europa.eu/project/id/101059592
https://cordis.europa.eu/project/id/101059498
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4 ECS EU project 
Horizon Europe project on European Citizen Science, 

https://cordis.europa.eu/project/id/101058509 

5 
Biodiversa+ 

partnership 
European Biodiversity Partnership, https://www.biodiversa.eu/  

6 JRC-KCBD 
Joint Research Center of the European Commission’s Knowledge Center for 

Biodiversity, https://knowledge4policy.ec.europa.eu/biodiversity_en  

7 ARISE initiative 
Dutch scientific research program that aims to completely map biodiversity in 

the European territory of the Netherlands, https://www.arise-biodiversity.nl/  

8 OFVI 

The "One Forest Vision" Initiative (OFVi) aims to map at the tree level and to 

measure the carbon balance of the most vital carbon and biodiversity 

reserves in the Amazon, African and Asian forest basins, 

https://oneplanetsummit.fr/en/coalitions-82/one-forest-vision-initiative-251  

9 

Xprize 

Rainforest 

Challenge 

XPRIZE Rainforest is a global challenge that involves innovators and experts 

across disciplines in order to design novel technologies to expedite the 

monitoring of tropical biodiversity, 

https://www.xprize.org/competitions/rainforest  

10 
PlantAgroEco 

project 

French initiative dedicated to support the development of new solutions in 

the context of digital agro-ecology 

12 MOTIVATE 
Monitoring of Terrestrial habitats by Integrating Vegetation Archive Time 

series in Europe, https://www.biodiversa.eu/2024/04/15/motivate/ 

13 IAVS 

International Association for Vegetation Science (IAVS), uniting plant 

ecologists interested in vegetation survey and classification in Europe and 

beyond (in particular the European Vegetation Survey (EVS) Working Group: 

https://euroveg.org/)  

14 GBIF 
International network and data infrastructure providing open access to 

biodiversity data from around the world, https://www.gbif.org/  

15 OECD 

International organization promoting economic growth, stability, and better 

policies for sustainable development among its member countries, 

https://www.oecd.org/  

16 EWA-BELT 

Horizon Europe project entitled Linking East and West African farming 

systems experience into a BELT of sustainable intensification, 

https://cordis.europa.eu/project/id/862848/results/fr  

17 BMD 
Horizon Europe project entitled Biodiversity Meets Data , 

https://cordis.europa.eu/project/id/101181294  

18 LiFEPLAN 

European ERC project "LIFEPLAN", A Planetary Inventory of Life – a New 

Synthesis Built on Big Data Combined with Novel Statistical Methods, 

https://cordis.europa.eu/project/id/856506/results  

19 Map of Life 
MOL allows to explore global and regional layers of biodiversity patterns, 

distributions, and indicators, https://mol.org/dashboard/home  

 

https://cordis.europa.eu/project/id/101058509
https://www.biodiversa.eu/
https://knowledge4policy.ec.europa.eu/biodiversity_en
https://www.arise-biodiversity.nl/
https://oneplanetsummit.fr/en/coalitions-82/one-forest-vision-initiative-251
https://www.xprize.org/competitions/rainforest
https://www.biodiversa.eu/2024/04/15/motivate/
https://euroveg.org/)
https://www.gbif.org/
https://www.oecd.org/
https://cordis.europa.eu/project/id/862848/results/fr
https://cordis.europa.eu/project/id/101181294
https://cordis.europa.eu/project/id/856506/results
https://mol.org/dashboard/home
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3.6.14 Fairs 
Table 18 summarizes GUARDEN’s participation in fairs and public-facing events across Europe and 
internationally during the reporting period. The entries cover academic and training venues 
(Alternet Summer School, University of Montpellier, SupAgro), policy and practitioner fora (Natura 
2000 network meeting, World Biodiversity Forum), citizen-science outreach and festivals 
(European Researchers’ Night, Fête de la Nature, Bioblitz, Planète Vivante), and 
innovation/investor showcases (Conservation International/XPRIZE, GEO Global Forum). Several 
items feature live demos of GUARDEN tools and approaches for large-scale biodiversity 
monitoring. Dates, titles, and locations are provided to evidence reach and impact, complementing 
dissemination and capacity-building activities under WP6. 

TABLE 18. GUARDEN FAIRS. 

N° Date Title 
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1 30/08 - 09/09/2023 Poster at the Alternet Summer School 2023, entitled “Τrends of the 
Biodiversity-Ecosystem Services - Climate - Energy nexus: towards a green, 
equal and just transition?”, Peyresq, France 

2 05-06/02/2024 Talk at the annual meeting of the French Natura 2000 network, Toulouse, 
France 

3 21/11/2023 European Researcher’s Night event - Assessing interactions among 
biodiversity-ecosystem services-climate-energy: towards an equal and just 
transition? Athens, Greece 

4 27/01/2024 Naturalis "Spotlight" public talks, on AI & bird songs, Leiden, The 
Netherlands 

5 10/2023 Talk at the University of Montpellier, for Master 2 students, with a dedicated 
focus on Management of Biodiversity, Montpellier, France 

6 10/2024 Talk at the University of Montpellier, for Master 2 students, with a dedicated 
focus on Management of Biodiversity, Montpellier, France 

7 10/2025 Talk at the University of Montpellier, for Master 2 students, with a dedicated 
focus on Management of Biodiversity, Montpellier, France 

8 10/2025 Talk at the SupAgro Institute, an engineering school in agronomy, with a 
focus on the management of biodiversity surrounding cultivated areas, 
Montpellier, France 

9 10/2024 Talk at the SupAgro Institute, an engineering school in agronomy, with a 
focus on the management of biodiversity surrounding cultivated areas, 
Montpellier, France 

10 10/2023 Talk at the SupAgro Institute, an engineering school in agronomy, with a 
focus on the management of biodiversity surrounding cultivated areas, 
Montpellier, France 

11 16/012025 Participation in the FIRE (Innovative Training through Research) teaching 
unit of students from the master’s program "Biodiversity, Ecology and 
Evolution" on "Participatory Sciences" 

12 25/05/2024 Participation in the "Fête de la nature 2024", as part of an activity promoting 
research activities on plants, organized at the Parc du Lunaret, Montpellier, 
France 

13 21/04/2023 Bioblitz organized as part of the “Biodiversity Campus” event 

14 24/06/2024 Talk at the University of Montpellier summer school, on the use of novel 
methods for large scale ecological studies. Montpellier, France 

15 16-21/06/2024 GUARDEN presentation at the World Biodiversity Forum, Davos, Switzerland 

16 30/01/2025 Participation in the event "Innovation to Impact - calling Breakthrough 
Biodiversity Monitoring Technology to Unlock Nature Finance for 
Transformative Conservation Outcomes," co-organized by Conservation 
International and XPRIZE, to present the solutions tested as part of the 
international Xprize-Rainforest challenge (including GUARDEN solution) to 
investors in the field of biodiversity monitoring (60 people), Conservation 
International, Washington, USA. 

17 13/02/2025 Presentation of GeoPl@ntNet at BioSpace25 international event, Rome, 
Italy. 

18 26/06/2025 Talk at the University of Montpellier summer school, on the use of novel 
methods for large scale ecological studies. Montpellier, France (18 people) 

19 05-09/05/2025 Demonstration of GeoPl@ntNet at the GEO Global Forum 2025, Rome, Italy 

20 11/10/2025 Oral presentation as a keynote at the "Planete Vivante" festival, organized 
in Saint-Gély-du-Fesc, France 

 

3.6.15 Policy recommendations 
This section consolidates the policy messages emerging from GUARDEN’s four evidence-to-policy 
pilots and the corresponding policy briefs: GeoPl@ntNet – high-resolution AI mapping, 
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Community-level plant identification co-developed with MAMBO, MINKA citizen-science for 
coastal governance, and Agrobiodiversity and smallholder systems with EWA-BELT. The 
recommendations target EU, national and regional authorities and are designed for immediate 
integration into monitoring, restoration planning and operational management workflows (Table 
19). 

European biodiversity policies will only be effective at scale if authorities have up-to-date, 
harmonized, high-resolution information on where plant diversity and habitats actually occur, how 
they are changing, and which sites outside traditional protected areas offer the greatest 
restoration potential. The GeoPl@ntNet service addresses this need by providing 50m open maps 
of EU-wide species distribution, biodiversity indicators, and EUNIS habitat predictions generated 
by AI models and accessible via interoperable standards (WMS/GeoJSON). By transforming 
millions of validated observations into ready-to-use layers that can be directly integrated into 
spatial plans and regulatory processes, GeoPl@ntNet enables Member States and regions to 
prioritize restoration under the Nature Restoration Law, assess the ecological coherence of the 
Habitats and Birds Directives, strengthen climate resilience and ecosystem services planning, and 
fulfill reporting obligations under the EU 2030 Biodiversity Strategy. Its alignment with the FAIR 
principles and its integration pathways to GBIF and the JRC Biodiversity Knowledge Hub ensure 
that evidence remains comparable across jurisdictions and reuse over time, while stakeholder co-
validation preserves trust and accountability. In summary, GeoPl@ntNet delivers on the Green 
Deal call for a digital and science-based transition in environmental governance by providing 
planners with an accurate, up-to-date, and easily deployable database to target restoration and 
make nature-friendly decisions. 

EU biodiversity objectives require a radical transformation of plant community monitoring 
methods: current systems are too sparse, slow and taxonomically biased to provide the evidence, 
now required to meet restoration targets and conservation legislation in Europe [4]. The 
achievements of the European projects GUARDEN and MAMBO address this need by automating 
community-level plant identification within the widely adopted Pl@ntNet citizen science platform, 
enabling the production of standardized large-scale vegetation plot surveys through an accessible 
web interface and API for IT teams. By combining expert validation and the citizen science 
community mobilized through Pl@ntNet, as well as clear sampling protocols, and aligning 
taxonomy and geography with global standards (POWO, WGSRPD), the result produces FAIR 
datasets suitable for ingesting by GBIF and national infrastructures. Citizen and professional 
observations through this new AI-based service are thus transformed into quality evidence for the 
Nature Restoration Law and the EU Habitats and Birds Directives, supporting early detection of 
habitat changes and invasive plants. These new data will also contribute to the evaluation of 
restoration results and more equitable coverage between regions at lower cost. Targeted capacity 
building for authorities and NGOs, as well as planned extensions to additional acquisition 
modalities (e.g. drones, vehicle-mounted cameras), ensure that Member States can integrate this 
monitoring into next-generation methods, in national and European reporting under the 2030 
Biodiversity Strategy [7]. 

European coastal authorities need continuous, spatially distributed, and operationally usable 
information to manage dune and seaside ecosystems facing urbanization, erosion, flooding, and 
invasive alien species. These needs are unsatisfied with traditional episodic studies, which cannot 
be implemented at an acceptable cost or speed. The MINKA citizen science platform, presented 
with BioPlatgesMet in the Barcelona metropolitan area, transforms local people’s observations 
into strategic quality information by combining AI-assisted data collection with collaborative 
validation, automated quality assurance indicators, and management dashboards. This pipeline 
enables early detection and rapid intervention for invasive alien species. It provides up-to-date 
evidence to monitor dune restoration outcomes and the ecological status of environments (in 



D6.2 - Dissemination, communication and data governance plan – Final 

                                                                                                                                                     

© GUARDEN, 2025  59 

 

accordance with the Nature Restoration Act). By exposing interoperable data services and 
standardized metadata, MINKA enables observations to feed directly into municipal, regional, and 
national systems and then forward them to EU infrastructures, shifting compliance from reactive 
reporting to proactive, climate-resilient management. Institutionalizing these citizen science 
pipelines, through clear quality assurance procedures, data-sharing agreements, and capacity 
building for managers, offers Member States a scalable way to address monitoring gaps, 
strengthen public engagement, and deliver the EU 2030 Biodiversity Strategy [7]. 

Peasant agriculture is central to European food security, climate resilience, and agrobiodiversity 
objectives. Yet, farmers and local managers still lack co-designed, interoperable, and reliable digital 
tools to address soil degradation, water stress, pests/pathogens management, and knowledge 
fragmentation. The GUARDEN / EWA-BELT policy brief highlights four urgent needs: (i) embedding 
digital decision support applications into trusted local networks through participatory design; (ii) 
establishing data governance and interoperability standards so that biodiversity and agronomic 
data can be securely shared and reused across projects and regions; (iii) protecting and mobilizing 
local crop diversity and tacit knowledge through participatory systems and field validation; and (iv) 
investing in inclusive capacity building, with a focus on youth and women, to bridge the digital 
divide. Addressing these needs contributes to the delivery of key EU policy agendas (the Green 
Deal and the EU Biodiversity Strategy for 2030, the Farm to Fork transition to sustainable food 
systems, CAP instruments that reward agroecological practices, and the EU-Africa Partnership), 
while combining evidence-based FAIR data pipelines with farmer-centric innovation. Scaling up this 
digital agroecology, through public-private partnerships, cross-continental collaboration, and 
pooling existing IT resources, will help Member States deliver nature-friendly productivity, resilient 
rural livelihoods, and quality monitoring at lower costs, while accelerating the EU’s digital 
transition in environmental governance. 

Taken together, the policy actions outlined above provide a coherent and implementation-ready 
pathway for European, national, and regional authorities to integrate biodiversity evidence into 
everyday governance. Their cross-cutting priorities (harmonized indicators and protocols, 
interoperability by design, responsible and transparent AI, institutionalized citizen science with 
clear quality assurance, and sustainable financing for maintenance and skills) directly address the 
needs of our key audiences: environmental ministries and agencies, urban planners and Natura 
2000 managers, EEA/EIONET and JRC-KCBD communities, agricultural extension services, river and 
coastal basin authorities, and city/regional councils. Adopting these principles will enable earlier 
detection of changes and invasive species, more accurate and equitable restoration targeting, 
reduced monitoring costs, and greater public participation, while preserving transparency and 
data protection. From a strategic perspective, this enables Member States to implement the EU 
Biodiversity Strategy to 2030, the Nature Restoration Law, the Habitats and Birds Directives and 
Regulation (EC) No 1143/2014 on Invasive Alien Species (IAS), and to advance the EU Green Deal 
digital transition in environmental governance. GUARDEN will keep supporting this uptake with 
targeted information sessions and capacity building offers, so that the data tools and services 
presented here can be acquired, integrated into reporting cycles and sustained well beyond the 
project lifetime. 

In early October 2025 in Brussels, during a joint session organized on the sidelines of the GUARDEN 
project general assembly, the coordinators of OneSTOP, MAMBO, B-CUBED and BMD agreed to 
develop a joint policy brief with the GUARDEN consortium, entitled “Towards reducing barriers 
between data collection and decision-ready results”. This cross-project effort, currently in 
preparation, will highlight common barriers and practical levers in our domains (harmonized 
protocols and metadata, interoperable data pipelines, robust governance for citizen and 
professional data, responsible AI, and capacity building pathways). It aims to complement the 
project-specific achievements described above and amplify their adoption by addressing with a 
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single voice European and national authorities, the EEA/EIONET and JRC-KCBD communities, as 
well as other operational users. By harmonizing the directions of several Horizon projects, this joint 
policy brief will extend the reach and impact of our messages and facilitate broader appropriation 
of the recommendations in actual planning and reporting processes. 

TABLE 19. GUARDEN POLICY BRIEF & BEST PRACTICES. 

N° Type Title Link 

1 Policy briefs 

GUARDEN’s and MAMBO Contributions 
to Next-Generation Biodiversity 
Monitoring through Plant Community 
Identification 

https://guarden.org/wp-
content/uploads/2025/10/Policy-
Brief-GUARDEN-I.pdf  

2 Policy briefs 

Empowering biodiversity strategies and 
ecosystem management through high-
resolution, AI-driven plant distribution 
maps 

https://guarden.org/wp-
content/uploads/2025/10/Policy-
Brief-GUARDEN-II.pdf  

3 Policy briefs 

Safeguarding Biodiversity While 
Enhancing Productivity in Smallholder 
Systems: Bridging the Digital Divide with 
GUARDEN and EWA-BELT 

https://guarden.org/wp-
content/uploads/2025/10/Policy-
Brief-GUARDEN-EWA-Belt-
vfinal.pdf  

4 Policy briefs 
MINKA: Actionable Citizen Science from 
Data Collection to Environmental 
Management Decisions 

https://guarden.org/wp-
content/uploads/2025/10/Policy-
Brief-GUARDEN-MINKA-
vfinal.pdf  

5 Best practices 
9 Guidelines to enhance policy 
recommendations & best practices 

https://guarden.org/guidelines/  

 

 

  

https://guarden.org/wp-content/uploads/2025/10/Policy-Brief-GUARDEN-I.pdf
https://guarden.org/wp-content/uploads/2025/10/Policy-Brief-GUARDEN-I.pdf
https://guarden.org/wp-content/uploads/2025/10/Policy-Brief-GUARDEN-I.pdf
https://guarden.org/wp-content/uploads/2025/10/Policy-Brief-GUARDEN-II.pdf
https://guarden.org/wp-content/uploads/2025/10/Policy-Brief-GUARDEN-II.pdf
https://guarden.org/wp-content/uploads/2025/10/Policy-Brief-GUARDEN-II.pdf
https://guarden.org/wp-content/uploads/2025/10/Policy-Brief-GUARDEN-EWA-Belt-vfinal.pdf
https://guarden.org/wp-content/uploads/2025/10/Policy-Brief-GUARDEN-EWA-Belt-vfinal.pdf
https://guarden.org/wp-content/uploads/2025/10/Policy-Brief-GUARDEN-EWA-Belt-vfinal.pdf
https://guarden.org/wp-content/uploads/2025/10/Policy-Brief-GUARDEN-EWA-Belt-vfinal.pdf
https://guarden.org/wp-content/uploads/2025/10/Policy-Brief-GUARDEN-MINKA-vfinal.pdf
https://guarden.org/wp-content/uploads/2025/10/Policy-Brief-GUARDEN-MINKA-vfinal.pdf
https://guarden.org/wp-content/uploads/2025/10/Policy-Brief-GUARDEN-MINKA-vfinal.pdf
https://guarden.org/wp-content/uploads/2025/10/Policy-Brief-GUARDEN-MINKA-vfinal.pdf
https://guarden.org/guidelines/
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4 GUARDEN Data Governance and Interoperability  
 

Within the GUARDEN project, a data governance plan was developed in the beginning of the 

project, documented in Deliverable 6.1, which allowed to establish procedures for organizing and 

sharing data within the project, but also sharing and updating the project-generated data, while 

allowing for a systematic sharing and exchange of the data with project stakeholders and external 

to project initiatives. Within the developed strategy GUARDEN "ensures that the project data, 

outputs, and methods are interoperable with existing structures and related projects, ensuring that 

all generated results, as well as the acquired data, are organized through a data version control system 

to achieve a structured organization." In the following sections of this chapter, we provide evidence 

of the interaction with relevant projects and initiatives towards the long-term sustainability of the 

tools and data generated throughout the project duration. Close collaborators in this attempt 

were the Joint Research Center and in particular the European Commission’s Knowledge Center 

for Biodiversity (JRC-KCBD). 

The three-year trajectory has brought to surface the role of GUARDEN as a multi-disciplinary 

project that follows the complexity of the EU Green Deal, in its own micro-system, which on the 

one hand aims to promote development through a series of actions, but on the other hand it wants 

to ensure that all this is happening through the prism of sustainability [2]. Covering a diversity of 

topics and case studies, from railway expansion to renewable energy infrastructures, and urban 

coastal development, biodiversity records and observations were key. 

The proposed data governance strategy was developed taking into account the large diversity of 

topics addressed within the GUARDEN project’s case studies, which target different types of 

biodiversity and ecosystem services, as well as different decision-support systems and stakeholder 

groups. This complexity was taken into account while designing the data governance strategy, 

considering the need for making the project data interoperable with other relevant ongoing 

projects and initiatives, which all aim at safeguarding biodiversity and ecosystem services through 

knowledge improvement and data enhancement. Following the Linked Open Data (LOD) principles 

[8], the data governance scheme aims to ensure that all identified linkages are recorded in the 

GUARDEN ecosystem map, making them traceable across partners, but also computer applications 

such as the project data outcomes which are stored across different services (e.g., the Pl@ntNet 

API, or the AR application). 

4.1 Data governance in GUARDEN 
The detailed data governance plan followed within GUARDEN was presented in Deliverable 6.1. 

The data governance strategy was developed along four pillars (Figure 12): i) The establishment of 

the project’s data governance scheme; ii) Policies and standards for data organization; iii) 

Metadata management framework; iv) Data sharing and interoperability.  

Section 0 describes in detail the outcomes of the implementation of the approach already 

described in Deliverable 6.1. 
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FIGURE 12. THE FINAL GUARDEN DATA GOVERNANCE STRATEGY PRINCIPLES. 

 

4.2 Stakeholder roles and responsibilities involved in GUARDEN data 
governance 

 

As presented in Deliverable 6.1 project stakeholders are those who bear responsibility in 

generating, updating, using or managing data within and beyond the GUARDEN project. They are 

grouped into three core groups based on their responsibilities within the project data governance: 

a. Data producers; b. Data users; c. External users or stewards. 

Having reached the completion of the project, we present an overview of the core partners who 

fall within those categories. Data producers are the GUARDEN “technical” partners who generate 

original or processed data (Table 20). 

TABLE 20. GUARDEN DATA PRODUCERS 

Partner organization Data type Biodiversity aspect Data storage 

CIRAD Species records Species (Plants) Local, PlantNet, 
GeoPlantNet, 
GUARDEN DSA 

INRIA Habitat maps and 
models 

Habitats Local, PlantNet, 
GeoPlantNet, 
GUARDEN DSA 

DRAXIS Land Use Maps Land Uses GUARDEN DSA 

MBG Species interactions Species GUARDEN DSA 

Naturalis Species records Species (Avifauna) GUARDEN DSA 

CSIC Species records Species MINKA, GUARDEN 
DSA 

HUA Ecosystem Service 
Maps 

Ecosystem Services Locally, GUARDEN 
DSA 

ICCS Species records, 
Habitat maps 

Species, Habitats AR App 
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PML Species, Habitat 
indicator data 

Species, Habitats GUARDEN DSA 

 

Data users are the GUARDEN “field” partners who work on the case study sites. These partners 

facilitate the data collection process, and they could be considered as indirect data producers, 

but they are the core users of the produced data within the field sites (Table 21).  

TABLE 21. GUARDEN DATA USERS. 

Partner organization Country of operation Data needs  

Ministry of agriculture, rural 
development and 
environment of Cyprus 
(MOA) 

Cyprus Species and habitat 
information 

Area metropolitana de 
Barcelona (AMB) 

Spain Species and habitat 
information 

ENVECO Anonymi etairia 
prostasias kai diahirisis 
perivallontos a.e. (ENV) 

Greece Species, habitats, land use 
change and ecosystem 
service information 

Conservatoire Botanique 
National Méditerranéen 
(CBNM)  

France Species, habitats and 
ecosystem service 
information 

University of Antananarivo Madagascar Species, habitats and land 
use change information 

 

Finally the external to GUARDEN Users/Stewards, are all relevant projects and initiatives, ranging 
from other Horizon Europe funded projects to the JRC’s Knowledge Center for Biodiversity and 
citizen science initiatives which have been documented to be users of the generated data and the 
developed applications or act as future data stewards who might participate in data re-
distribution beyond the GUARDEN  project’s duration. Although these stakeholders are going to 
be presented in detail in Section 4.3, and some of them are listed in Table 16, the core 
ambassadors of GUARDEN have been mostly projects such as MAMBO and B-CUBED or B-
USEFUL, also listed as Sister Projects within the GUARDEN webpage. 

https://guarden.org/sister-projects/
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4.3 Data integration, accessibility, transparency and interoperability  

The methodological framework developed for GUARDEN to establish a common protocol for data 
structuring, storage, and sharing consists of four main interlinked steps as described in the initial 
plan presented in Deliverable 6.1. These steps focus on mapping the network of interactions within 
the GUARDEN project and among the GUARDEN project and relevant projects and initiatives. The 
approach chosen aimed to capture the variability in typologies, data structures and vocabularies 
and to avoid the need for strictly following pre-defined protocols which were implemented very 
differently within such diverse data types within the GUARDEN project. This approach allows to 
maintain plurality while achieving transparency and form the basis for interoperability. 

The developed structure captures relationships among data types, data outputs, methods/tools, 
and relevant initiatives and organizations embracing all aspect of interactions within the GUARDEN 
ecosystem and outside it. As explained in detail in Deliverable 6.1, the developed structure was 
characterized by three themes: a) Biodiversity, b) Governance, and c) Decision Support. All data 
and information in the system is supported by a unified meta-catalogue recording metadata 
attributes of the data (Figure 13).  

 

FIGURE 13. THE STRUCTURE OF GUARDEN’S NETWORK OF INTERACTIONS. 
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The GUARDEN data ecosystem (Figure 14), was populated through a combination of data 
collection processes and surveys with key stakeholders. This allowed for the development of the 
first project map which had captured information on relevant to GUARDEN EU projects and 
initiatives (Table 22), targeting GUARDEN’s thematic areas, and a first level assessment of levels of 
interaction among those.  

In order to structure the data network, to ensure efficient flow of GUARDEN's outputs, we had a 
close collaboration with the JRC-KCBD (https://knowledge4policy.ec.europa.eu/biodiversity_en), 
which hosts the EU knowledge base on biodiversity. To facilitate exchange all collected data and 
content follow the data inventory structure provided by the KCBD, and more specifically the Digital 
Observatory for Protected Areas (DOPA) meta-catalogue 
(https://data.jrc.ec.europa.eu/collection/id-0051). Following the first phase of data collection 
carried out before the completion of Deliverable 6.1, a final phase of data collection was put 
together. In this survey, contact persons from each sister project were asked about the project’s 
objectives, duration, funding, and the data they used and produced. In addition, during the second 
step, an initial version of the network of interactions was developed (the basic rationale and rules 
are further described in the following section). This initial version of the network integrated mainly 
the responses from the first two surveys (step 1) and was went through a validation process within 
the GUARDEN consortium partners. 

By fully integrating the responses from the final survey and the feedback from partners, the 
network of interactions was updated and presented to GUARDEN’s partners and the members of 
the Advisory Board (AB) during the second annual General Assembly meeting, held in Barcelona, 
Spain (25–27 September 2024). Finally, based on the comments and suggestions received, the 
network of interactions was updated and launched. 

 

FIGURE 14. MAIN STEPS TOWARDS DEVELOPING GAURDEN’S NETWORK OF INTERACTIONS.  

https://knowledge4policy.ec.europa.eu/biodiversity_en
https://data.jrc.ec.europa.eu/collection/id-0051
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TABLE 22. THE FIRST AND SECOND SURVEYS WERE CONDUCTED DURING THE FIRST STEP OF THE 

METHODOLOGICAL APPROACH. 

Survey 1 

(Relevant Projects/Initiative/Organization) 

Survey 2 

Data: used/generated 

Relevant Project 

/Initiative/Organization 

Name of the Relevant Project 

/Initiative/Organization 

GUARDEN 

Tool/Method 

Geopl@ntnet 

Pl@ntNet 

Malpolon 

Future ES trajectories 

Landscape Dynamics 

MINKA 

Biodiversity 

Indicators 

Sound Recordings 

AR Application 

Website of Relevant 

Project 

URL Partner in 

charge 

CIRAD 

INRIA 

CSIC 

HUA 

NBC 

MBG 

ICCS 

FREDU 

CBNM 

UNTNR 

DRAXIS 

EBOS 

PML 

ENVECO 

MOA 

AMB 

Research Project, 

Initiative/Organization 

Research project 

Initiative 

Network/Organization 

Dataset name The name of the 

dataset 

Funded by Horizon 

2020 

Life 

Prima 

Interreg 

ERC 

EU (other) 

National project 

Regional project 

No-profit 

Data description Description 

(definition) of the 

dataset 

Status Ongoing 

Project has been completed 

Project has not yet started 

Reference / 

Ownership 

Exact reference of 

the dataset 

Projects Duration No of years/months Host Host 

institute/organization 

Research topic 

relevant to GUARDEN 

Biodiversity monitoring 

Decision support applications 

Governance 

Ecosystem services 

Type Spatial data 

Aspatial data 
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Level of collaboration Data sharing 

Method/tool sharing 

Participation in shared events 

File format in the case of aspatial 

data 

Scale(s) of analysis Global 

EU scale 

EU and local scale 

Regional scale 

National scale 

Local scale 

Basis of record Expert_observation 

Citizen science 

Machine observation 

Modelling 

Expert_knowledge 

Unspecified 

  Spatial format in the case of spatial 

data 

Coverage Global 

European 

Member state / 

National 

Case study bountaries 

Other 

Access points / 

URL 

URL 

Permission Open access 

Restricted use 

Commercial 

Survey 3 

(Assess/complete attributes) 

Survey 4 

(Data exchange) 

Relevant Project 
/Initiative/Organization 

Name of the Relevant Project 
/Initiative/Organization 

Part 1: Data generated from GUARDEN's 

tools and data, which are also being 

used by sister projects and initiatives 

Website of Relevant Project URL GUARDEN data Name of a dataset 

produced by a 

GUARDEN tool 

Research Project, 
Initiative/Organization 

Research project 

Initiative 

Network/Organization 

GUARDEN tool Name of a GUARDEN 

tool 

Dataset name 
(produced during the 
project) 

 

The name of the dataset 
produced or used by the 
Sister project/initiative/ 

organization 

Sister 

Project/Initiative 

The 

name/abbreviation of 

a Sister Project that 

uses GUARDEN’s Data 

Dataset name 
(used by the project) 

 

The name of the dataset used 
by the Sister 
project/initiative/ 

organization 

Part 2: Data generated from other sister 
Projects/initiative, which are also being 

used by GUARDEN tools 
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Reference / Ownership Exact reference of the 
dataset 

Sister 

Project/Initiative 

The 

name/abbreviation of 

a Sister Project that 

produces data used 

by GUARDEN’s tool 

Type Spatial data 

Aspatial data 

GUARDEN tool Name of a GUARDEN 

tool 

Basis of record Expert_observation 

Citizen science 

Machine observation 

Modelling 

Expert_knowledge 

Unspecified 

Required data The dataset that is 

used by a GUARDEN’s 

tool 

Spatial format in the case of spatial data  

Coverage Global 

European 

Member state / National 

Case study bountaries 

Other 
Access points / URL URL 

 

4.3.1 Developing the network of interactions 

Based on the rationale described briefly above (and in detail in Deliverable 6.1) and the responses 
from GUARDEN partners and sister projects, the development of the network of interactions was 
structured around four non-hierarchical levels (Table 23). This network was developed withing the 
Living Textbook (LTB) platform (https://ltb.itc.utwente.nl/), which is a controlled vocabulary 
structure, developed by the Faculty of Geo-Information Science and Earth Observation (ITC) - 
University of Twente (NL), in collaboration with Associate Professor Rob Lemmens (AB member) 
and is designed to offer a dynamic and interactive structure. Unlike traditional linear textbooks, it 
uses a mind map visualization where concepts are linked and explored in a non-linear manner. This 
structure, built on an ontology that defines relationships between concepts, provides a clear and 
consistent knowledge base. It combines the depth of wiki-style content with the visual guidance 
of a mind map, allowing users to delve deeper into specific concepts while grasping the bigger 
picture. This interactive approach caters to diverse learning styles and fosters deeper 
understanding. Experts can easily update and expand the knowledge base, ensuring its relevance 
and accessibility. While primarily focused on geospatial and environmental knowledge, the Living 
Textbook concept can be applied to various domains. Following the Living Textbook (LTB) 
terminology, “concepts” are interconnected through defined “relationships” to form a semantic 
network. Each concept represents a specific entity and was further tagged and categorized 
according to its thematic role Initially, we identified the key concepts (i.e., the main elements of 

https://ltb.itc.utwente.nl/
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the network) that could serve as connecting links among the various elements and responses. 
Specifically, the key concepts were tagged as follows*: 

a)  Central Pillar, referring to GUARDEN’s main thematic pillars (i.e., Biodiversity, Decision 
Support, and Governance), 

b)  Domain, referring to a specific domain of data, tools, or projects (i.e., Biodiversity 
Monitoring, Decision Support Applications, Ecosystem Services, Governance, 
Taxonomy, Data Generation, and Other Domains), 

c)  Database/Data, referring to databases and datasets used by both GUARDEN and the 
sister projects (e.g., GBIF, EVA, Xeno Canto, satellite images, among others), and 

d)  GUARDEN Data, referring to data produced within the project (i.e., bird sound 
recordings, citizen observations, climatic/bioclimatic data, land use/land cover, socio-
economic indicators, and photos). 

In addition, another nine types (tags) of concepts were identified describing other aspects of the 
elements. In specific such types of concepts were: 

a)  Database/data contains, referring to whether a database or data contains ecosystem 
functions, flora, fauna data, 

b)  GUARDEN’s tools, referring to the tools developed during the GUARDEN project, 

c)  Sister projects, referring to the projects considered as sisters to GUARDEN, 

d)  Organization/initiatives, referring to organizations and initiatives considering relevant 
to GUARDEN’s thematic areas and objectives. 

e)  Level of analysis, referring to the level of analysis (i.e., European, National, local etc), 

f)   Realm, referring to whether a tool, dataset or sister project focuses on specific realm 
(i.e., marine, terrestrial, coastal, freshwater), 

g)  Data type used by sister projects, to indicate if specific data produced by the project or 
other sources, 

h)   Biodiversity data type, to indicate the type of biodiversity data (i.e, species richness, 
species diversity, habitat richness, etc), 

i)    Dataset providers, referring to the main data provided like European Environmental 
Agency, Joint Research Centre and others, 

Thus, at the first level, all responses related to the used and produced data within GUARDEN 
project were linked to the corresponding key concept elements using the relationships described 
in Table 23. At the second and third levels, the focus was on the sister projects and the 
organizations/initiatives, respectively, and how they were connected to GUARDEN’s objectives and 
themes. Finally, at the fourth level, additional relationships were identified, focusing on the 
common data and tools used and produced by GUARDEN and the sister projects (Table 24). It is 
worth noting that, although the majority of similarly tagged elements were connected through 
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common relationships, different relationships were applied to some of them to ensure conceptual 
accuracy. 

TABLE 23. THE STRUCTURE OF THE NETWORK OF INTERACTIONS. 

Level  Theme Relations 

L1 GUARDEN's data and tools relations among them and with 

key concepts 

L2 Sister projects relations only with key concepts 

L3 Organization and initiatives relations only with key concepts 

L4 L1+L2+L3+L4 relations among levels' concepts 

 

TABLE 24. RELATIONSHIP TYPES USED TO DEVELOP THE NETWORK OF INTERACTIONS. 

RELATIONSHIP TYPES PER LEVEL OF INTERACTION 

Level 1 

GUARDEN DATA is used by GUARDEN TOOLS 

GUARDEN DATA contains DATABASE/DATA CONTAINS 

GUARDEN DATA is part of DATABASE/DATA TYPE 

GUARDEN DATA is kind of DATA (used in Sister Projects) 

GUARDEN DATA focuses on BIODIVERSITY DATA TYPES 

DATABASE/DATA is used by GUARDEN TOOLS 

DATABASE/DATA contains DATABASE/DATA CONTAINS 

DATABASE/DATA is part of DATABASE/DATA TYPE 

DATABASE/DATA focuses on BIODIVERSITY DATA TYPES 

DATABASE/DATA is kind of DATA (used in Sister Projects) 

GUARDEN TOOLS focuses on LEVEL OF ANALYSIS 

GUARDEN TOOLS focuses on REALM 

DOMAIN is supported DATABASE/DATA TYPE 

CENTRAL PILLAR is supported by DOMAIN 

Level 2 

SISTER 

PROJECTS/INITIATIVE/ORGANIZATION 

focuses on DOMAIN 

SISTER 

PROJECTS/INITIATIVE/ORGANIZATION 

focuses on CENTRAL PILLAR 

SISTER 

PROJECTS/INITIATIVE/ORGANIZATION 

related to SISTER 

PROJECTS/INITIATIVE/ORGANIZATION 

SISTER 

PROJECTS/INITIATIVE/ORGANIZATION 

focuses on LEVEL OF ANALYSIS 

SISTER 

PROJECTS/INITIATIVE/ORGANIZATION 

focuses on REALM 
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DATA (used in Sister Projects) is used by SISTER 

PROJECTS/INITIATIVE/ORGANIZATION 

BIODIVERSITY DATA (used in Sister 

Projects) 

focuses on BIODIVERSITY DATA TYPES 

DATASET PROVIDER is used by Projects 

Level 3 

SISTER 

PROJECTS/INITIATIVE/ORGANIZATION 

focuses on CENTRAL PILLAR 

SISTER 

PROJECTS/INITIATIVE/ORGANIZATION 

focuses on DOMAIN 

SISTER 

PROJECTS/INITIATIVE/ORGANIZATION 

related to DATABASE/DATA (key concepts) 

SISTER 

PROJECTS/INITIATIVE/ORGANIZATION 

related to DATABASE/DATA CONTAINS (key 

concepts) 

Exception Rules 

BIODIVERSITY MONITORING Contains · Images or/and remote sensing data 

· Other types 

TAXONOMY Is part of · Biodiversity data 

· Biodiversity databases 

BIODIVERSITY (Central pillar) Contains · Ecosystem functions 

· Fauna 

· Flora 

· Flora/Fauna 

BIODIVERSITY (Central pillar) Is measured by · Biodiversity indicators (GUARDEN 

TOOLs) 

· Future ES trajectories (GUARDEN 

TOOLs) 

· Geopl@ntnet (GUARDEN TOOLs) 

· Pl@ntnet (GUARDEN TOOLs) 

· Sound recording (GUARDEN TOOLs) 

DECISION SUPPORT (Central pillar) Is supported by MINKA (GUARDEN TOOL) 

4.3.2  The network of interactions 

The developed network of interactions integrates 170 concepts that are connected through 763 
relationships (Table 25 and Figure 15). The most common relationship type is “focus on,” used in 
326 cases, followed by “is used by” and “related to” used in 189 and 133 cases, respectively (Table 
25).  

Focusing on the key concepts “Central Pillar” and “Domain,” which reflect both the thematic areas 
of GUARDEN and those of sister projects, organizations, and initiatives, the Biodiversity Central 
pillar emerges as the most interconnected concept. It has more than 30 links with other concepts, 
highlighting not only the strong connection between GUARDEN’s tools and data with this field, but 
also the central role of biodiversity in related sister projects and initiatives such as GEOBON, 
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BCUBED, TABMON, and others. Regarding the other two Central Pillars, Governance and Decision 
Support, although they are core components of the GUARDEN project and are supported by its 
tools and data, their connections with sister projects are more limited and they mainly linked to 
organizations and initiatives such as JRC, IUCN, and IPBES. As for the key concepts tagged as 
“Domain,” Biodiversity monitoring appears to be the most widely addressed domain across most 
projects and initiatives. In contrast, the domains of Taxonomy and Governance show limited 
interconnections, with only 11 and 12 links, respectively. 

TABLE 25. NUMBER OF RELATIONSHIPS PER RELATIONSHIP TYPE . 

Relationship type Number of relationships per type 

  is used by 189 

is measured by 6 

contains 43 

is supported by 26 

is part of 22 

focuses on 326 

related to 133 

is kind of 18 
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FIGURE 15. THE COMPLETE NETWORK OF INTERACTIONS OF THE GUARDEN PROJECT AS DEVELOPED IN 

THE LIVING TEXTBOOK (SOURCE: HTTPS://LTB.ITC.UTWENTE.NL/, STUDY AREA: GUARDEN). 

Focusing on the first level of the network of interactions (Figure 16), where the emphasis is solely 
on the GUARDEN project and its used and produced data and tools, it is observed that biodiversity-
related concepts, such as Biodiversity data, Biodiversity databases, and Biodiversity monitoring, 
are those most closely connected with the majority of GUARDEN’s tools, and consequently, with 
several databases and datasets. Specifically, four GUARDEN tools (Biodiversity Indicators, 
Geopl@ntnet, Pl@ntnet, and Sound Recording) are directly focused on biodiversity, with their 
utilized data in most cases obtained from external repositories and institutes such as the JRC, GBIF, 
EVA, and IUCN. The spatial coverage of these data is generally global or European. The data 
produced and acquired within GUARDEN, such as bird sound recordings or citizen science 
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observations and photographs, are primarily used to train or test GUARDEN’s tools when applied 
at local or case study scales. 

Beyond the biodiversity domain and its associated tools and data, the Decision Support and 
Governance study areas exhibit several indirect links with GUARDEN’s used and produced data. 
However, in terms of supporting tools, only MINKA and Ecosystem Services Trajectories are 
directly linked to Decision Support. Notably, the Ecosystem Services Trajectories tool appears to 
be connected with most of GUARDEN’s objectives, study areas, and tools, as it utilizes data 
produced by other GUARDEN tools, such as species distribution maps generated via Geopl@ntnet, 
as well as data from various European, national, and local institutes, to inform decision-support 
processes. 

 

FIGURE 16. THE FIRST LEVEL OF THE NETWORK OF INTERACTIONS FOCUSING ON THE GUARDEN PROJECT 

(SOURCE: HTTPS://LTB.ITC.UTWENTE.NL/, STUDY AREA: GUARDEN) 

At the second and third levels of analysis (Figure 17), the focus is on the sister projects and 
organizations/initiatives, and the identification of their relation to GUARDEN objectives, tools and 
themes. Similar to the first level of analysis, the study area of biodiversity, including biodiversity 
monitoring and biodiversity data generation, is a core pillar of most of the considered sister 
projects, organizations, and initiatives. Only a few sister projects, but primarily organizations such 
as JRC, IUCN, and IPBES, include in their objectives, aspects related to Governance and Decision 
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Support. Regarding the data used by sister projects and organizations, the majority are the same 
as those utilized by GUARDEN, such as species distribution maps provided by IUCN, or species 
occurrence data stored and distributed through GBIF. However, unlike GUARDEN, the network of 
interactions also integrates projects for which biodiversity data acquisition and management 
constitute a core objective. Examples include the Horizon Europe projects ARISE, ANERIS, 
EcoStack, and Nature First, which focus either on specific realms, such as ANERIS, which focuses 
on the marine realm or on multiple realms, such as Nature First, which addresses both terrestrial 
and freshwater realms. 

 

FIGURE 17. THE SECOND AND THE THIRD LEVEL OF THE NETWORK OF INTERACTION (FOCUS ONLY GUARDEN’S SISTER PROJECT AND 

ORGANIZATION/INITIATIVE) (SOURCE: HTTPS://LTB.ITC.UTWENTE.NL/, STUDY AREA: GUARDEN). 

One of the most important findings pinpointed by the network of interaction is the 
visualization/analysis of data exchanges highlights interaction between GUARDEN and its sister 
projects and associated initiatives, reflecting a shared commitment to data interoperability and co-
creation within the European and national project. Data generated through GUARDEN’s tools, such 
as Pl@ntnet, Geopl@ntnet, and Sound Recording, are being actively used by sister projects 
including Eco2Adapt and Pl@ntAgroEco, as well as by international data infrastructures such as 
GBIF and the IUCN. These exchanges primarily involve citizen science observations, species 
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occurrence records, and biodiversity monitoring datasets, which collectively contribute to the 
enrichment of regional, European, and global biodiversity data repositories. 

Conversely, GUARDEN tools also integrate and developed upon data produced by other European 
and global organizations and institutes, such as the EEA and IUCN, particularly in relation to species 
distribution maps, trait information, and environmental indicators. This mutual exchange 
underlines GUARDEN’s integrative role within the wider network of European biodiversity project 
and initiative, ensuring the data flows, standards, and formats. The resulting interoperability 
strengthens the overall analytical capacity of GUARDEN and supports cross-project synergies.  

4.4 Data security and confidentiality measures 
Following the initial plan, data produced within GUARDEN was stored within existing servers for 

the Pl@ntNet, GeoPl@ntNet and MINKA platforms. The rest of the data is shared within the 

GUARDEN’s Decision-Support Application (DSA), available through the dedicated web address 

https://guarden.ebosrndportal.com/. To ensure data protection as many of these data will aid 

decision-making, users in the DSA can log in in order to ensure monitoring of users, while access is 

given per case study and not in a generic form.  

Under the current condition, the principles that are followed for data security are: 

• Authentication and data access control: Data access is by login for the DSA, Pl@ntNet, 

MINKA platforms.  

• Data sharing beyond GUARDEN: We will implement secure mechanisms for sharing 

biodiversity data among authorized users or organizations. To achieve that we will use 

secure APIs (for the data that can be distributed through those) to facilitate data sharing 

while maintaining confidentiality and integrity.  

• Data monitoring: Implement data monitoring and auditing mechanisms to track user 

activities and changes made to biodiversity data. Monitor access logs, data modifications, 

and data transfers to detect and respond to suspicious or unauthorized behavior. 

• Training on data usage: For all data produced by GUARDEN and shared through the 

project’s DSA tutorials, seminars and webinars will be developed to ensure that any users 

who want to access the platform are informed about the functionalities and limitations of 

the structure hosting the data and the data itself.  

• Regulatory compliance: We will ensure all data sharing complies with relevant data 

protection regulations, standards, and institutional policies governing the security of 

biodiversity data.  

Security will be considered additionally for the purposes of data exchange between partners and 

sharing before the final data integration/publication.  

  

https://guarden.ebosrndportal.com/
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5 Coordination, monitoring and evaluation 
This section summarizes how coordination, monitoring and evaluation were conducted over the 
full three-year duration of GUARDEN and how these practices have evolved to ensure consistent 
implementation, adherence to ethical principles, and verifiable results at the end of the project. 

5.1 Coordination mechanisms with project partners 
 

From project launch to closure, coordination was based on a structured and flexible governance 
model, aligning strategic choices with operational implementation. The General Assembly defined 
the guidelines and validated major changes; the Steering Committee ensured operational 
implementation, risk management, and resource allocation; and a Technical Committee 
orchestrated data architecture, interoperability, and software release planning for all work 
packages. Case study leaders maintained contact with local multi-stakeholder partnerships (MSP) 
and ensured that needs and lessons learned from the field were integrated into the technical 
roadmap. 

Roles and responsibilities were clarified through agile management covering critical processes 
such as software releases and datasets, field protocols, ethics and data protection, 
communication, and operations. Decisions impacting multiple work packages were recorded in 
decision logs during Steering Committee meetings. These included the justification, the elements 
affected, and follow-up actions. This traceability proved essential for resolving dependencies and 
preparing technological deliverables for end-user evaluation. 

Common collaborative tools facilitated teamwork: the GUARDEN Cloud platform hosted 
documents, meeting materials, and video recordings of strategic meetings. Issue and roadmap 
tracking boards allowed tasks to be monitored against milestones and deliverables. Code and data 
repositories were versioned and archived through secure repositories, with persistent identifiers 
assigned to validated versions whenever possible. A shared calendar allowed each partner to 
propose agenda items, and a brief written progress report kept the consortium informed between 
meetings. Bilateral meetings were encouraged and documented concisely so that their results 
could be easily used by the entire consortium. 

5.1.1 Ethics and data consent 
Ethics remained a primary concern throughout the project. GUARDEN adheres to the principles of 
responsible research and innovation and applied privacy protection practices from the beginning 
of the design of the data collection protocols. Primary data collection prioritized non-invasive 
methods (Earth observation, photographs, and audio recordings) and the reuse of existing 
databases (e.g., GBIF, European Vegetation Archive) where licenses permitted. For rare taxa with 
few known occurrences, geoprotection measures were applied by limiting their inclusion in the 
training of spatial prediction models. 

Interactions with individuals (during workshops, surveys, interviews, and demonstrations) 
followed rigorous ethical and data protection management. This included requesting forms and 
privacy notices, where applicable, to ensure the protection of participants’ personal data. Only 
minimal personal data was collected, and pseudonymization was applied where appropriate. The 
data protection officers of all project partners were consulted when necessary, and data 
processing agreements were put in place whenever processing was carried out on behalf of 
another institution. 

For AI-based components, transparency and accountability were formalized through model 
description sheets, dataset fact sheets, provenance and licensing statements. Human checkpoints 
were identified in the decision-making chain, and processing conditioned on different licenses was 
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applied to ensure the preservation of provenance and uncertainty information in derivative uses. 
All ethical requirements of the grant agreement were followed and discussed as needed during 
regular steering committee meetings. 

 

5.1.2 Regular meetings and progress reports 
 

The meeting cadence balances inclusivity and efficiency. Two hybrid General Assemblies reported 
in D6.1 (Montpellier and Thessaloniki) established the baseline procedures and MSP plans. Over 
the remainder of the project, two additional General Assemblies were held (in Barcelona and 
Brussels), each reviewing WP progress, cross-WP integration, risks and KPIs, and agreeing on the 
next and final project objectives, and strategies for project completion. The Steering Committee 
met roughly every two months, for a total of 20 meetings during the three-year project duration; 
collaborative notes captured actions, owners and deadlines, and recordings were archived for 
auditability. Technical progress meetings took place about every six weeks, with 29 sessions 
dedicated to architecture, APIs, data pipelines, modeling and user experience. Partners also 
conducted bilateral meetings to align case-studies and technical activities, notably for the 
preparation of focus groups and data exchanges. 

5.2 Monitoring and evaluation 
 

Monitoring and evaluation combined quantitative key performance indicators and qualitative, 

learning-oriented assessments. A performance indicator framework, covering scientific results; 

datasets and data quality; software and services; stakeholder engagement and capacity building; 

policy adoption and implementation; compliance with open science/FAIR principles; ethics and 

risk management; and environmental and gender dimensions, was maintained as a dashboard 

available on the GUARDEN cloud. Each indicator included a definition, unit, data source, and 

collection frequency. Values were updated at least annually. 

Indicators were collected from reliable sources whenever possible (repository publications and 

DOIs, downloads, citations, training registers and attendance lists) and then verified by activity 

managers. Stakeholder feedback from workshops and surveys was recorded so that qualitative 

information could also inform management decisions. Risks were tracked in a dynamic register 

indicating probability, impact, trend, and responsible party; 26 risks were monitored within the 

framework of the activities carried out. Priority risks led to mitigation plans, reviewed by the 

steering committee. 

A continuous "inspect and adapt" loop allowed for capitalizing on lessons learned and translating 

them into modifications of plans, protocols, or tools. Communication and dissemination actions, 

for example, were reoriented when performance indicator trends or stakeholder feedback 

indicated lower-than-expected adoption among certain audiences. 

To close the project, each work package compiled a folder of evidence including objectives and 

achievements, snapshots of performance indicators, and links to archived datasets and software 

with persistent identifiers. These documents, along with the complete log of decisions and 

modifications and the meeting minutes, constitute a transparent and verifiable record of the 

project’s coordination, monitoring, and evaluation. 
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6 Conclusions 
 

The final overview of the GUARDEN communication and dissemination plan was able to maximize 

the impact of the generated activities, applying a flexible agile approach, while ensuring 

knowledge distribution and engagement of stakeholders at different decision-making levels. The 

design of the approach allowed for addressing several objectives, and multiple stakeholder 

groups, with one final intention, safeguarding biodiversity and ecosystem services through 

science-based and well-informed governance systems.  

For most of the ambitions placed in the project beginning, the consortium managed to exceed its 

ambition and reached more than initially anticipated. Risks were identified but mitigated on time, 

while synergies with newly launched projects have been established to ensure project legacy. The 

well-designed coordination mechanisms, as well as their capacity to adapt, allowed for the 

effective management of the project to be achieved.  
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8  Appendix 
Appendix I. Overview of relations within the GUARDEN Ecosystem as organized within the Living 

Textbook until 31/10/2025: https://cloud.guarden.org/s/WbBaYX7esFNi9fa  

 

https://cloud.guarden.org/s/WbBaYX7esFNi9fa

