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“The overwhelming majority of the carbon credits or
‘REDD+ results’ so far generated do not represent
genuine, additional and verifiable reductions in

carbon emissions” Simon Counsell, Rainforest
Foundation, UK
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Strategic innovation path

What is the link of Earth

. L) Climate Change Climate Change
observation to the Carbon Market" Adaptation

EO products and services supporting both,
compliance markets & voluntary carbon markets




Strategic innovation path

ATCATREES

Status of relevant EO products and services supporting both,
compliance markets & voluntary carbon markets
development activities

Innovating

with Experience

Delivering actionable
EO services

LULUCF TR
ting Systes

Climate Change _ Climate Change
Mitigation ELaielelange Adaptation

— — i e mm B b Bl R R Bl = = sm im ¥




GHG Monitoring and ReportinG System Of Turkiye
A best practice example

EUROPEAID
LULUCF-TR T
GHG Monitoring and Reporting System Dashbosrd
2010 - 2019 1990 - 2016
FROM SATELLITE OBSERVATIONS TO ‘ %
iﬁv\ 'ﬁ’
STANDARDIZED REPORTING - o
& ke 6 &
5 3 & N
« & e O
]
4 5 6 | 7 8 9 10
113 145 14 99 17 39 24 19 ? LULUCF P E&?
549 323 76 231 67 37 81 77 Geo P -
1 1 = 2 0 0 0 0 e Update map
3.256.445| 122 50 142 | 29 28 12 61 ey
23]%” > 064 | 923 348 982 o3 | orsoswssan @ oo, @ e
O dlllnual LULULTF TTallices & 50
569 | 572 226 24'2§7'39| 284 78 113 274
30 11| 287.798 ] 6 S
505 311 . = 1,348.]49._47 260
= = 1 1 815.398 7
124 436 45 219 66 542 . 38 1.702.887
: , - SR "
Funded by EuropeAid | Contract#: EuropeAid/136031/ICH/SER/TR 5
= ol W 1= 1] o ff e Il ZREi2Ed = = em am vl



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 s jf verification Element
* Verification Element: GHG flux estimates (top-down) , ~ GHG reporting

» LULUCF Inventory Reporter (bottom-up) o) ¥sm

Main users/beneficiaries:

« The Environment Agency Austria (Umweltbundesamt, UBA)

* The Austrian Federal Ministry for Climate Action, Environment,
Energy, Mobility, Innovation and Technology

ASAP18
FLAGSHIP PROJECT

Sectorial and
Thematic Experts
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https://ghg-kit.at/
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GHG-KIT - Prototyping an EO-enabled kit supporting
greenhouse gas reporting

Czech Poland
LU LUCF I AC'L'IVI'[V Data Germany Rf*p' :
Slovakia
Austria
Switzerland : Hungary
"2y Croatia

LULUCF - Activity Data

Land Use, Land Use Change and Forestry (LULUCF) status map for the
reference year 2018 over Austria, at the Level 2 of the LULUCF
Nomenclature.

Data sources: Sentinel-2A/B 2018 (21 tiles in Austria) (10 m spatial
resolution)

All images are provided under the Copernicus Programme by ESA, all rights
reserved.

Vector layers: @ 2nd generation CORINE Land Cover (CLC+ Backbone)
2018, © INVEKOS LPIS Austria, © BEV Cadastre
Basemap: © Google Satellite, © Natural Earth

The LULUCF map was derived by means of Articifial Intelligence, deep
learning U-Net automated supervised classification algorithm and quality
assessed by visual interpretation, with an Overall Accuracy of XX%. The
Minimum Mapping Unit (MMU) is XX ha (if any).

Map produced by Geoville Information Systems and Data Pracessing GmbH
and released by GeoVille on 29/09/2023.

The scope of the Austrian Space Applications Program (ASAP 18) flagship
GHG-KIT project - "Prototyping an EO-enabled kit supporting greenhouse
gas reporting" is to develop a scientific Proof-of-Concept (PoC) towards the
first European Earth Observation (EO)-integrated CO2 and CH4 Monitoring
Verification and Reporting (MVR) System using Copernicus satellite data
and information products, including two prototypes: (1) The Verification
Element based on atmospheric modelling, and (i) LULUCF Tnventory
Reporter,

https://ghg-kit.at/

This work is supported by The Austrian Research Promotion Agency
(Forschungsférderungsgesellschaft, FFG).
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LULUCF activity data prototype
implementation

9-years time series for 2015 — 2023

95% Overall Accuracy

S-1, S-2, Landsat time series analysis based on Al Deep
Learning U-Net trained classification algorithm and
application of rulesets
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Copernicus CLC+ Product Suite

« CLC+ Core second stage of CLC+ - consistent multi-use grid-based Land Cover/Land Use (LC/LU) hybrid

data repository

« CLC+ Instances = newly-composed tailored information layer extracted out of the CLC+ Core system

CLC+ Core

CLC+ Backbone

B,

Spatial domain

! | EAGLE
4 Data
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Pan-European Memberstate LCSLU Data Local Imagery and reference data
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European Environmental Agency, Contract#EEA/DIS/R0/22/001

CLC+ Instance

v LULUCF instance

v CLC legacy instance

v Biodiversity strategy

v CAP monitoring

v Europe’s Urban Agenda

v’ Climate Change mitigation
and the Energy Union

Eg. National LULUCF realisation

OPLErICUS

Europe’s eyes on Earth
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Copernicus CLC+ Product Suite

Exploring the potential downstream use of CLMS geospatial data in
the LULUCF process

Flexible database solution (CLC+ Core) that can
— Harmonize existing (dissimilar) LC/LU input data by using a common nomenclature

(EAGLE)
— Combine existing data (mainly CLMS) by developing extraction rules in the system

=> Output: LULUCF Instances as 100m grid

Specific LULUCF products (Instances):
* Is currently still under development to create a proxy for LULUCF

categories of national GHG reporting
* Are being produced for EEA, to provide EEA with (country) independent

activity data proxies
« Can be produced by countries to support their own spatially explicit
monitoring/reporting

CLC+ LULUCEF Instances Beta Version - EU-27 - 10
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BREATHE - EO-based enhancement and verification of @esa

LULUCEF inventories for forest & biomass

Prototype for the 1st European EO-integrated MRV System
of greenhouse gas (GHG) emissions from Above-Ground-
Biomass (AGB) changes in Austria and wildfires in Turkiye

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 BREATH E
— integration of all these different data sources and methods on a cloud-based IT system,
compliant with the UNFCCC reporting standards. https://breathe-project.eu/

Main users/beneficiaries:
« The Environment Agency Austria (Umweltbundesamt, UBA)

« The Directorate General of Forestry of Turkiye (Orman Genel Mid(irligd, ) F FG
eureka

OGM) Forschung wirkt.
innovation beyond borders T U B I T A K

Austrian Research Promotion Agency, Contract #F0999893872 11
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BREATHE - EO-based enhancement and verification of
LULUCEF inventories for forest & biomass

Comparison of Reference and Reporting Periods
—=- reference period [2018, 2019,
—— reporting period 2021

s
! ik
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GEDI L4B - AGBD
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https://breathe-project.eu/results/

« Take-Home Messages »

Key components available in support of carbon market regulations

vV Cloud based monitoring and reporting systems for inventorying and controlling of major
carbon pools

V' Technologies for identifying and quantifying Forest Above-Ground-Biomass (AGB) changes
on forest carbon SINKS are already established

V' Operationalization for estimating changes in SOURCES (clear-cuts, sustainable selective
logging, wildfires, pest outbreaks, other extreme climatic events...) are in development

v’ Satellite EO technologies already play a key role in monitoring, reporting
and verifying international/national carbon policy and financial framework

13
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Outlook and seed questions for panel discussion Eesa

V How can we best employ established methods for GHG and LULUCF
monitoring to support transparency of a carbon market ?

V How can we seize the opportunity to standardize an EO-supported
carbon market monitoring scheme through a more holistic approach of the
carbon cycle (as opposed to the dualistic scheme “bottom-up/top-down’)

CONTACT US OR FIND US ONLINE
Nathalie Morin (M.Sc.), morin@geoville.com info@geoville.com

| ville.
GeoVille Information Systems & Data Processing GmbH ‘ www.GeoVille.com

Sparkassenplatz 2, 6020 Innsbruck, Austria
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