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Introduction

Problem

Earth Observation (EO) has immense potential to support evidence-based
policymaking — yet critical policy targets and indicators from global

conventions remain poorly mapped to actual EO data products:

* 100s of international treaties with 1000s of targets and indicators

* Manual extraction is slow, inconsistent, and limited in scope

* Existing analyses focus on single domains (e.qg., climate or biodiversity),
Mmissing cross-cutting synergies

Goal

To systematically extract, consolidate, and validate EO application

needs from 32 global conventions using Large Language Models (LLMs),
followed by expert review — creating a robust, auditable, and scalable
framework for the EC4GEO project and GEO. Ultimately bridging the last
mile from EO data to policy applications.

(" Global Conventions & EU Policies 7 — .
BB CURLex @& |
; sueramante  [RAYIA

' ' - e ' Scopus
CORDIS

i

InforMEA N JRC Publications Repository EU h results

GLIALS LEX ) Text Mining/ NLP \_ researIEiE
1) Keyword 4 > 2) Semantic
Matches @ Similarity

3) LLM
Extraction

\.

Connecting research, legislation, and
Copernicus services is vital for evidence-
based policymaking, as research informs
legislation, and Copernicus data enables
effective policy implementation.

“Interoperability is the ability of systems
to exchange and make use of information.
[...] It requires cooperation around
semantic, legal, organisational, and
technical issues. ”

Source: https:f/joinup.ec.europa.eufinteroperable-europe
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Figure 1: Understanding policy needs and requirements from — KCEQ’s triangle between policy, research and data.

Results & Outlook

32 Conventions  All 6 GEO thematic  * All ~240 Al-generated
* 71 Targets focus areas technical requirements
110 Indicators addressed reviewed by 26 experts
e ~240 EO needs * N SDGs, Targets, from JRC & EMSA
 ~50 consolidated Indicators linked to  * Reliable Al results, only
EO needs Conventions minor refinements required
* EC Policies still * Expert review to be repeated
Priorisation possible! to be linked to link existing EO products

Methodology

Data Sources: 32 Global Conventions

Convention on Biological Diversity Stockholm Convention on Persistent Organic Pollutants (POPs)
Kunming-Montreal Global Biodiversity Framework Minamata Convention on Mercury

Convention on International Trade in Endangered Species (CITES) Basel Convention on Hazardous Wastes

Convention on Migratory Species (CMS) UNEP Mercury Air Transport and Fate Research Partnership (UNEP F&T)
Agreement on the Conservation of Gorillas and their Habitats United Nations Convention on the Law of the Sea (UNCLOS)
Agreement on the Conservation of Albatrosses and Petrels (ACAP) Agreement relating to the Implementation of Part XI of UNCLOS
Agreement on the Conservation of Seals in the Wadden Sea Agreement on Marine Biol. Div. of Areas b. Nat. Juri. (BBNJ / High Seas Treaty)
World Heritage Convention International Conv. for the Prevention of Pollution from Ships (MARPOL)
The Convention on Wetlands (Ramsar Convention) International Convention for the Conservation of Atlantic Tunas

United Nations Framework Convention on Climate Change (UNFCCC) United Nations Convention to Combat Desertification (UNCCD)

Kyoto Protocol The Water Convention (Transboundary Waters)

Paris Agreement UN Watercourses Convention

Vienna Convention for the Protection of the Ozone Layer United Nations Human Settlements Programme (UN-Habitat)

Montreal Protocol on Substances that Deplete the Ozone Layer New Urban Agenda (Habitat Ill)

Convention on Long-Range Transboundary Air Pollution (CLRTAP) Sendai Framework for Disaster Risk Reduction

Kyiv Protocol on Pollutant Release and Transfer Registers UNEP Governing Council / United Nations Environment Assembly (UNEA)

Deep Research

The conventions are often brief, but their implementation is dispersed across
ancillary documents, such as various (national) adaptation plans and appendices,
rendering them inaccessible without expert knowledge. Hence, we decided to use
an agentic deep research pipeline with human verification steps.
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Figure 2: Gemini Deep Research plan (left) and sources (right) to analyse the CBD.

Genspark - table # | Purpose Textual Prompt Component
Context about KCEO, deep dives, fit-for-purpose | The EC-JRC Knowledge Centre on Earth Observation
i matrix methodology etc. > Set the stage. (KCEO) serves as an essential coordinating body...

2 | Actual task > What do you want concretely?

...extract targets, indicators and EO application needs ...

> @ m ™ Consolidate,

3 | Convention = Focusing on one at a time!

Convention on Biological Diversity

deduplicate, check, review

4 | Markdown table template - Correct parsing.
table

| Convention/Treaty Name | Convention/Treaty Abbreviation | Convention/Treaty
Link/URL | Target/Objective | Indicator | EO Application Need | ....

i 5 | Technical specification
- Details and iterative fine-tuning

6 @ M [ Expert review

... targets and indicators must be EO specific.

Table 1: Important prompt components and their purposes.

Deconstruction of Impact Scores for Top 15 Application Needs Treaty Nar Treaty Abbre\ Target Indicator EO Application Need SDG number(:SDG target nuSDG indicator GWP Focus Area Spatial resolu Spatial resolu Temporal Res Temporal Res Geographical Period of Obs EO Outputs
Conventio CBD Target 1 (from table): Plan and Manage all Areas To RiBiodiversity Barometer. Land cover classification s "s.9 15.9.1 Ecosystems, Biodiversity, and 30m 10m Annual National Not specified, Land cover mi
Land cover change detection and monitoring 7 18 7 Conventio CBD Target 2 (from table): Restore 30% of all Degraded Ecc Trends in assessment of biodiversity values. Land condition monitoring "s 15.1, 15.2, 15.15.1.1, 15.1.2, Ecosystems, Biodiversity, and 30m 10m Annual National Not specified, Time-series o
Conventio CBD Target 2 (from table): Restore 30% of all Degraded Ecc Trends in assessment of biodiversity values. Degradation assessment s 15.1, 15.2, 15.15.1.1, 15.1.2, Water and Land Sustainabilit' 30m 10m Annual National Not specified, Time-series o'
Land cover mapping 3 14 8 Conventio CBD - KMGBF Target 1: Ensure that by 2030, all land and sea areas a Component Indicator: Priority retention of intact/s Change detection analysis "s 15.1,15.2 15.1.1, 15.1.2, Ecosystems, Biodiversity, and 30m 10m Annual Biennial National, RegiBaseline (e.g., Maps of intac
Conventio CBD - KMGBF Target 1: Ensure that by 2030, all land and sea areas aHeadline Indicator 1.1: Percent of land and seas co Land cover monitoring '11, 14, 15 11.3, 11.3, 14.11.3.1, 11.3.1, Ecosystems, Biodiversity, and 30m 10m Annual Biennial National, RegiBaseline (e.g., Land cover mi
Habitat quality, fragmentation, and Connectivity assessment a4 14 5 Conventio CBD - KMGBF Target 1: Ensure that by 2030, all land and sea areas aHeadline Indicator 1.1: Percent of land and seas co Ecosystem extent mapping '11, 14, 15 '11.3, 11.3, 14.11.3.1, 11.a.1, Ecosystems, Biodiversity, and 30m 10m Annual Biennial National, RegiBaseline (e.g., Land cover mi
Conventio CBD - KMGBF Target 2: Ensure that by 2030, at least 30 percent of a Component Indicator: Extent of natural ecosystem Ecosystem extent mapping 15 15.1 15.1.1, 15.1.2 Ecosystems, Biodiversity, and 30m 10m Annual Biennial National, by e Baseline (e.g., Ecosystem ex
Monitoring environmental conditions 4 1 7 Conventio CBD - KMGBF Target 2: Ensure that by 2030, at least 30 percent of a Headline Indicator 2.2: Area under restoration.  Baseline mapping and assess:s, 14,15 '6.6, 14.2, 15.16.6.1, 14.2.1, : Ecosystems, Biodiversity, and 30m 10m Annual National, by e Baseline (e.g., Maps identify
Conventio CBD - KMGBF Target 6: Reduce the Introduction of Invasive Alien Sp Area affected by priority invasive alien species.  Monitoring changes in ecosy: 15 15.8 15.8.1 Ecosystems, Biodiversity, and 30m 10m Annual Seasonal National Baseline (e.g., Distribution n
Monitoring protected areas and OECMs 3 12 6 Conventio CBD - KMGBF Target 1: Ensure that by 2030, all land and sea areas aHeadline Indicator 1.1: Percent of land and seas co Change detection analysis :11, 14, 15 '11.3, 11.3, 14.11.3.1, 11.a.1, Ecosystems, Biodiversity, and 30m 10m Annual Biennial National, RegiBaseline (e.g., Land cover mi
Conventio CBD - KMGBF Target 6: Reduce the Introduction of Invasive Alien Sp Trends in the introduction and establishment of inLand use change detection 15 15.8 15.8.1 Ecosystems, Biodiversity, and 30m 10m Annual National, RegiBaseline (e.g., Distribution n
. ) Conventio CBD - KMGBF Target 1: Ensure that by 2030, all land and sea areas aHeadline Indicator A.1: Red List of Ecosystems. Ecosystem extent mapping s M55 15.5.1 Ecosystems, Biodiversity, and 30m 10m Annual Biennial National, Regi Baseline (e.g., Ecosystem ex
Hazard mapping and exposure assessment (RISk assessment) 2 M ! Conventio CBD - KMGBF Target 1: Ensure that by 2030, all land and sea areas aHeadline Indicator A.2: Extent of natural ecosysten Ecosystem extent mapping '15 '15.1 15.1.1, 15.1.2 Ecosystems, Biodiversity, and 30m 10m Annual Biennial National, RegiBaseline (e.g., Ecosystem ex'
Conventio CBD - KMGBF Target 1: Ensure that by 2030, all land and sea areas aHeadline Indicator A.2: Extent of natural ecosystenLand cover monitoring s M54 15.1.1, 15.1.2 Ecosystems, Biodiversity, and 30m 10m Annual Biennial National, Regi Baseline (e.g., Ecosystem ex
Forest cover, change, and disturbance monitoring 5 9 5 Conventio CBD - KMGBF Target 2: Ensure that by 2030, at least 30 percent of a Component Indicator: Extent of natural ecosystem Land cover monitoring s 151 15.1.1, 15.1.2 Ecosystems, Biodiversity, and 30m 10m Annual Biennial National, by eBaseline (e.g., Ecosystem ex
Conventio CBD - KMGBF Target 2: Ensure that by 2030, at least 30 percent of a Headline Indicator 2.2: Area under restoration. Assessing effectiveness of res'G, 14,15 6.6, 14.2, 15.16.6.1, 14.2.1, : Ecosystems, Biodiversity, and 30m 10m Annual Seasonal National, by e Baseline (e.g., Maps identify
Post-disaster damage and impact assessment | 2 10 6 Conventio CMS Conserve migratory species throughout their entire raRed List Index (for migratory species) / Trends in h; Analyzing linear infrastrutturrs, 14,15 9.1, 14.2,14.59.1.1, 14.2.1, : Ecosystems, Biodiversity, and 10m 1-5m Annual Project-specifi National, alor Varies by indi Habitat chang
Conventio CMS Goal 3: Improve the conservation status of migratory Living Planet Index (for migratory species). Land use change detection s s 15.5.1 Ecosystems, Biodiversity, and 30m 10m Annual National, Glol Varies by indi Land use char
Biodiversity, Species Distribution & Critical Habitat Monitoring 4 9 4 Conventio CMS Conserve migratory species throughout their entire raRed List Index (for migratory species) / Trends in hiLand use change detection 14, 15 14.2, 14.5, 15.14.2.1, 14.5.1, Ecosystems, Biodiversity, and 30m 10m Annual National, alor Varies by indi Habitat chang
Governing UNEP GC / UNSetting the global environmental agenda and promotiVarious environmental indicators addressed in UN EO data is extensively used i1 All SDGs All Targets  All Indicators Open Data, Knowledge, and li Various (assesVarious (asse: Periodic (assessment cycles) Global, Regioi Varies by asse Various EO-de
Monitoring of above_ground biomass and carbon stock 4 8 5 Kyoto Prot KP Achieve legally binding commitments for Annex | PartiChanges in national GHG emissions and removals { Monitoring land cover convel 13, 15 13.2, 15.1, 15.13.2.2, 15.1.1, Ecosystems, Biodiversity, and 30m 10m Annual National (Ann1990 or LULU( Forest cover r
Paris Agre¢PA Enhance adaptive capacity, strengthen resilience to cl Indicators related to observed climate change imp:Land cover change 13,15 13.2, 15.1, 15.13.2.2, 15.1.1, Ecosystems, Biodiversity, and 30m 10m Annual National, RegiVaries by indi Maps of vege'
Restoration/conservation effectiveness monitoring 4 9 4 Paris Agre¢PA Enhance adaptive capacity, strengthen resilience to cl Indicators related to observed climate change imp: Mapping vegetation health 13, 15 13.1, 15.1, 15.13.1.1, 15.1.1, Ecosystems, Biodiversity, and 30m 10m Monthly Seasonal National, Regi Varies by indi Maps of vege
Stockholm Stockholm Co Protect human health and the environment from pers Elimination/Restriction of production and use of ir Envi tal itoring 3, 6, 11, 12, 1:3.9, 6.3, 11.6, 3.9.1, 3.9.2, 3. One Health 30m 10m Annual 4-yearly National, Regi National base Land cover ch
Real-time disaster monitoring (Early Warning) 2 9 6 Stockholm Stockholm Co Protect human health and the environment from POP Reduction/elimination of releases from unintentio Monitoring environmental cc 3, 6, 11, 12, 1¢3.9, 6.3, 11.6, 3.9.1, 3.9.2, 3. One Health 30m 10m Annual 4-yearly National, Regi National base Land cover ch
Stockholm Stockholm Co Protect human health and the environment from POP Management of stockpiles and wastes containing  Monitoring areas around knc3, 6, 11, 12, 1¢3.9, 6.3, 11.6, 3.9.1, 3.9.2, 3. Water and Land Sustainabilit 30m 10m Annual 4-yearly National, Regi National base Land cover ch
Mapping and monitoring of Marine habitats 4 8 4 United Na'UNCCD Strategic Objective 1: To improve the condition of affe SO 1-1: Trends in land cover / Land cover change / Land cover classification and :15 15.1,15.3 15.1.1, 15.3.1 Water and Land Sustainabilit' 30m 10m Annual A-yearly National, Sub Baseline (e.g., Land cover m;
Score Type United Na'UNCCD Strategic Objective 1: To improve the condition of affe SO 1-1: Trends in land cover / Land cover change / Land cover monitoring 15 15.1, 15.3 15.1.1, 15.3.1 Water and Land Sustainabilit' 30m 10m Annual 4-yearly National, Sub Baseline (e.g., Land cover mi
) o 3 9 4 Policy Linkage (PLS) United Na' UNCCD Strategic Objective 1: To improve the condition of affe SO 1-3: Trends in carbon stocks above and below g Vegetation monitoring s 15.1, 15.2 15.1.1, 15.2.1 Ecosystems, Biodiversity, and 30m 10m Annual Seasonal National, Sub Baseline (e.g., Maps of pote
Vegetatlon Change monltorlng . - United Na' UNCCD Strategic Objective 1: To improve the condition of affe SO 1-1: Trends in land cover / Land cover change / Land cover mapping and challs 15.1, 15.3 15.1.1, 15.3.1 Water and Land Sustainabilit' 30m 10m Annual 4-yearly National, Sub Baseline (e.g., Land cover mi
TarQEt ACtlonablllty (TAS) United Na' UNFCCC Stabilization of greenhouse gas concentrations in the CO2 emissions and removals / Essential Climate Vz Land use change monitoring 13, 15 13.2, 15.1, 15.13.2.2, 15.1.1, Ecosystems, Biodiversity, and 30m 10m Annual Global, Natiol 1990 or count Atmospheric |
Air quality monitoring 5 6 5 GEO Alig nment (GAS) United Na'UNFCCC Stabilization of greenhouse gas concentrations in the CH4 emissions and removals. Land use change monitoring 2,9, 13,15 2.4,9.4, 13.2, 2.4.1, 9.4.1, 1: Ecosystems, Biodiversity, and 30m 10m Annual Global, Natiol 1990 or count Atmospheric
o S o s 2 P w United Na' UNFCCC Climate change mitigation / GHG emissions reduction Implementation of national mitigation actions.  Land use monitoring '7, 13, 15 7.2,7.b,13.2, 7.2.1, 7.b.1, 1! Ecosystems, Biodiversity, and 30m 10m Annual National 1990 or count Renewable er
Score Value
Figure 2: A preliminary quantification of EQ needs references to conventions, Table 2: A table excerpt of 33 rows for different conventions like the CBD or UNCCD. Each convention can contain multiple targets (violet). For each

convention targets and Post-2025 GEO Work Programme. Work in progress. target, at least one indicator can be identified that points to a concrete EO application need (light blue). This EO need is linked to SDGs and GEO focus
areas (orange and green). For each need, we defined the concrete technical requirements, later reviewed by 26 experts from JRC & EMSA (dark blue).
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