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GeoVille is playing a key role in Copernicus 

services for land applications, related to both 

land cover data production and emergency 

management services, as well as value-added 

downstream applications in the spatial planning 

domain. 

HIGHLY EXPERIENCED

COPERNICUS SERVICE PROVIDER



“The monitoring and reporting of greenhouse gas 
emissions must be robust, transparent, consistent and 

accurate for the EU emissions trading system (EU ETS) to 
operate effectively.”

Source: European Commission Directorate-General for Climate Action
https://climate.ec.europa.eu/eu-action/eu-emissions-trading-system-eu-ets/monitoring-reporting-and-verification-eu-ets-emissions_en
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LULUCF GHG Monitoring and Reporting System of Türkiye

FROM LANDSAT 1990-2015 SATELLITE OBSERVATIONS 

TO STANDARDIZED REPORTING

26 annual transition matrices
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Keep it traceable!

Austrian Flagship project – GHG-KIT

Prototyping an EO-enabled kit supporting greenhouse gas reporting

Prototype EO-integrated GHG 

Monitoring Reporting and 

Verification (MRV) system supporting 

the Austrian inventory report

• Verification Element: GHG flux estimates 

(inverse modelling - top-down)

• LULUCF Inventory Reporter (bottom-up)

Overall Aim

https://ghg-kit.at/

https://ghg-kit.at/




LULUCF Activity Data
2015-2023

• 9 LULUCF annual status maps

• 8 LULUCF transition maps

• QA/QC Uncertainty assessment

• Area statistics LU/LUC matrices

• Comparison with NIR numbers



EO-integrated LULUCF Activity Data prototype covering a 9-year period 2015-2023

Addressing main challenge of Consistency and Completeness 
between Landsat and Sentinel era



Classification: AI U-Net training algorithm

• CLMS CLCplus Backbone 2018, 2021 & 2023

• INVEKOS LPIS (Land Parcel Inventory System)

• Cadastral data from BEV (Bundeseich und 
Vermessungsamt) for Wetlands

Post-Processing rulesets

Scalable solution other countries + EU
Compliance LULUCF regulation (2023 revision)



Change assessment: Inter-annual harmonization

Workflow Diagram



QA/QC: Uncertainty assessment

Accuracy
Comparability



ITC System
for LULUCF-Production

Reaching TRL 6!



GHG-KIT – Prototyping an EO-enabled kit 

supporting greenhouse gas reporting
User & Stakeholder Conference / Closure Meeting

SAVE THE DATE!

26-27 February 2025

TU WIEN Kuppelsaal, Vienna
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Land 

Monitoring

CLCplus LULUCF Instances – Feasibility study change enhancement

CLCplus Core baseline

LULUCF status maps

2018, 2021, 2022, 2023,…

LUC time series

processor extension

2018-2023 onwards

Inter-annual harmonization method

Adapted to the CLCplus LULUCF Instances

Austrian investment 2.4 M€

+
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Above-Ground-Biomass Mapping in Mozambique

ESA GDA Climate Resilience - World Bank MRV V2.0

R² 0.76

RMSE 28.98 Mg/ha

Bias -5.26

Sentinel-2

ALOS-

PALSAR-2

ALS

TLS

U-NET
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EUREKA BREATHE - EO-based enhancement and verification of LULUCF 

inventories for forest & biomass

https://breathe-project.eu/

Prototype EO-integrated MRV System of 

greenhouse gas (GHG) emissions from Above-

Ground-Biomass (AGB) changes in Austria and 

forest fires in Türkiye

BREATHE’s specific aims:

− processing of multisource GHG satellite missions

− detailed information on the Earth’s surface - including LULUCF, 

CLMS and newly developed information about forest and biomass

− Integration of independent field biomass measurements

− atmospheric transport modelling of GHG fluxes resulting from 

forest fires

− integration of all these different data sources and methods on a 

cloud-based IT system, compliant with the UNFCCC reporting 

standards.



Above-Ground-Biomass Density

 Mapping 2019-2022

Over 9000 In-Situ values over Austria

https://gtif.esa.int/



CO2 emissions & removalsAbove ground biomass 

density (AGBD) changes

Forest disturbances

EUREKA BREATHE - EO-based enhancement and verification of LULUCF 

inventories for forest & biomass

Prototype EO-integrated MRV System of greenhouse gas (GHG) emissions from 

Above-Ground-Biomass (AGB) changes in Austria and forest fires in Türkiye



EUREKA BREATHE - EO-based enhancement and verification of LULUCF 

inventories for forest & biomass



«Take-Home Messages» 

 

✓ EO-integrated LULUCF and Carbon Removal MRV service covering transition periods of 20-35 years using 
Landsat and Sentinel time series scalable to other countries and at pan-European level

✓ Scientifically proven technological solution (> 5 M€ European/Austrian R&D investments), pre-operational 
testing & service demonstration in Austria and Türkiye, some elements (LULUCF AD) already operational 
under Copernicus

✓ Roll-out via high performance cloud operation ICT system

✓ Compliance with LULUCF regulation (2023 revision) to integrate geospatially explicit information reaching 
Tier 2-3 approaches for Key categories such as Forest by 2028

✓ Addressing the needs of Transparency, Accuracy, Consistency, Completeness and Comparability -TACCC  
principles of both the compliance and voluntary carbon markets



Breakout Group 1 - Enhancing Earth Observation Monitoring Capabilities 

Questions to be addressed:

1. How can EO-based data and methodologies can be leveraged to comply with the TACCC principles of 
Transparency, Accuracy, Completeness, Consistency and Comparability in support to monitoring and 
verification of carbon removals? 

2. What are the main challenges to address for the operationalization and standardization of an EO-based MRV 
system of carbon removals in Europe?

 3. How can we bridge the gap between the different stakeholders (policymakers, researchers, service 
providers, financial institutions, carbon rating agencies, farmers,…) across the entire carbon market value 
chain?

4.  Who will set the standards taken as a baseline for the subsidies of the new ETS based on LULUCF ?

5. What are the user requirements for an EO-based carbon removal MRV system?



GLOBAL INSIGHTS

AT YOUR FINGERTIPS

GeoVille is internationally renowned for its 

leading role in innovative Earth observation 

services and offers a one-stop-shop for 

targeted value-added geo-information 

products and related solutions.

Go to GeoVille.com

A picture containing graphical user interface

Description automatically generated

What

We

Do

CONTACT US OR FIND US ONLINE
GeoVille Information Systems

& Data Processing GmbH

Sparkassenplatz 2

6020 Innsbruck, Austria

info@geoville.com

www.GeoVille.com

https://www.geoville.com/
https://www.geoville.com/contact/
https://www.linkedin.com/company/geoville-information-systems-gmbh
https://www.facebook.com/geovilleinformationsystems/
https://twitter.com/geoville_gmbh
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