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POLICY BRIEF

Context

The implementation of the European Green Deal and the EU Biodiversity Strategy for 2030
requires transformative tools to monitor and reverse biodiversity loss. Spatially explicit, fine-
scale data are essential to support restoration targets, ecosystem services assessments,
climate resilience planning, and the identification of high-value conservation areas beyond
traditional protected zones. Yet, decision-makers and planners still face major gaps in
accessible, harmonized, and up-to-date biodiversity information, especially for plants, the
cornerstone of terrestrial ecosystems.

GeoPl@ntNet, developed as part of the GUARDEN Horizon Europe project, aims to meet
this need. It provides decision-makers and citizens with an open, free-of-charge, dynamic,
and high-resolution interface for accessing plant distribution maps, biodiversity indicators,
and habitat predictions at scales relevant to both local interventions and EU-wide policy
implementation. This tool does not require training since it is designed to be as accessible
and comprehensive as possible.

What Is GeoPl@ntNet?
GeoPl@ntNet is a new web-based application designed to support evidence-based
biodiversity governance through:

» Exploration of plant biodiversity at fine spatial resolution (50x50m),
« Interactive maps generated by artificial intelligence models trained on millions of plant

observations,

o User-friendly visualisation of species distributions, EUNIS habitats, and biodiversity
indicators,

» Integration capabilities with national platforms through open geospatial standards
(WMS, JSON)

Accessible via maps.plantnet.org/viewer, GeoPl@ntNet offers decision-makers a
scientifically sound yet highly intuitive way to navigate plant diversity and ecological values
across Europe.
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Core Features and Functionalities

» Pan-European scope: Full coverage of the European continent with scalable zoom and
area selection.

o Case study views: Dedicated interfaces tailored o GUARDEN's pilot regions (France,
Spain, Greece, Cyprus) enable local insights and stakeholder discussions.

» Species-level granularity: Explore presence and distribution probabilities of thousands
of plant species, with advanced filters (e.g. IUCN status, invasive species, directive-
listed species).

e Biodiversity indicaftors: Compute and compare values such as species richness,
presence of threatened or specialist species, and invasive species per selected area.

« Habitat predictions: Al-generated maps of EUNIS habitat classes (Levels 1-3) at 50m
resolution, facilitating habitat mapping, reporting, and ecological integrity
assessments.

e Report generatfion: Summarised biodiversity profiles per Area of Interest, available as
downloadable JSON or WMS-compatible layers.

e System interoperability: Maps can be embedded in other planning tools and policy
platforms via standard geospatial protocols.

Why It Matters for Policy

e Better Monitoring and Restoration Targeting
GeoPl@ntNet supports EU Nature Restorafion Law goals by helping identify degraded or
biodiversity-rich areas and prioritise actions. It enhances capacity for restoration planning,
ecological coherence assessment, and reporting obligations.

e Supporting Multi-Scale Decision-Making
From national ministries to regional planners and local authorities, users can define custom
areas of interest and access site-specific biodiversity information aligned with EU
legislation (e.g. Habitat Directive, IUCN Red List).

o Enabling Stakeholder Engagement
The intuitive interface facilitates dialogue with local stakeholders, citizens, and experts. It is
a ground-tested tool already in use in GUARDEN focus groups to validate biodiversity
metrics, discuss indicator limitations (e.g. invasive species status variability), and explore
synergies with ecosystem service assessments.

» Interoperability and Open Science
GeoPl@ntNet promotes FAIR data principles and connects with global biodiversity
infrastructures (e.g. GBIF, PI@ntNet, European Vegetation Archive). It exemplifies how Al
and citizen science can feed into actionable, ready-to—use and scalable decision tools.
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»

What’s next ?

Despite the achievements of GeoPl@ntNet and its current level of maturity,
further improvements are sfill necessary. To overcome these remaining
barriers, we suggest the following:

Promote investment in interdisciplinary research at the intersection of
ecology, remote sensing, dafa science, and Al : To address the complexity
of biodiversity monitoring and restoration planning, it is essential to support
collaborative approaches that bridge ecological expertise with cutting-
edge computational methods. Dedicated funding schemes and integrated
calls should foster cross-sectoral consortia capable of co-developing
predictive, scalable, and operable biodiversity assessment solutions.

Support the development and operationalisation of Al-based modelling
frameworks using high-resolution and open-access data: Predictive models
trained on harmonised biodiversity and environmental datasets can
drastically improve the spatial and temporal resolution of ecosystem
assessments. Public institutions should facilitate access to standardised,
high-quality biodiversity data and ensure their reuse under FAIR principles
to power next-generation environmental analysis systems.

Integrate high-resolution, model-based biodiversity information into
environmental and spatial planning workflows: Data products generated
through such methods should be incorporated into regulatory tools and
decision-making processes across multiple governance levels, from Natura
2000 management to local policies for developing ecosystem services in
urban contexts.

Ensure methodological transparency, interpretability and stakeholder
involvement in biodiversity data pipelines : To increase trust and usability of
model-based biodiversity insights, developers and institutions should
prioritise explainability, open documentation, and stakeholder co-validation.
This is particularly relevant for complex outputs such as invasive species
indicators that depend on regional ecological contexts.
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What’s next ?

> Foster interoperability and integration with European and national data
infrastructures : Any biodiversity mapping solution should adhere to open
geospatial standards (e.g. WMS, GeoJSON) and be designed to
interoperate with existing EU platforms (e.g. GBIF, EEA systems).
Interoperability ensures that tools and insights can be easily reused,
compared and enriched across institutional and geographic boundaries
beyond the scope of the projects.

RECOMMENDATIONS

> Build long-term capacity among environmental authorities to adopt and
sustain such approaches: Targeted training and support should be offered
to environmental agencies and local authorities to interpret, adapt, and
apply Al-based biodiversity outputs in practice. Promoting digital literacy for
decision-makers and operators from these agencies, as well as for policy-
makers, will be key to the sustainable uptake of these innovations in policy
implementation and monitoring.

Conclusion

GeoPl@ntNet stands as a key innovation in support of the EU’s biodiversity ambitions,
offering accessible, high-resolution, and Al-powered tools to bridge the gap between
scientific data and practical decision-making. By enabling detailed, site-specific insights into
plant biodiversity and habitat conditions across Europe, it empowers policy-makers,
planners, and stakeholders to take informed, timely, and scalable action toward restoration
and conservation goals. As Europe moves forward with the Green Deal and the Biodiversity
Strategy for 2030, tools like GeoPl@ntNet will be essential to turning commitments into
measurable impact.
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Check GeoPl@ntNet and its features right now !
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Contacts:

Pierre Bonnet (CIRAD, GUARDEN Coord., MAMBO WP leader)
Email: pierre.bonnet@cirad.fr

Alexis Joly (INRIA, GUARDEN Scientific and technical director)
Email: alexis.joly@inria.fr

Website: https:/guarden.org/
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