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 EEA/CET3 supports LULUCF implementation

 LULUCEF in relation to other policies and the role of IACS data
* Challenges in use of spatial data for LULUCF

 Example of 2 MSs using IACS data for GHG inventory
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Quality checks of Member States GHG inventories and
compilation of the EU GHG inventory

Support implementing LULUCF regulation by comprehensive
reviews, compliance check and progress to targets

Knowledge sharing and capacity building with Member
States for of greenhouse gas emissions and carbon removals
improved and annual geographic tracking

Support MS with the gradual improvement of GHG
inventories through methodological guidance, facilitating
access to inventory activity data and emissions factors,
expert training and facilitating good practice exchanges
between inventory compilers.

Land Use Land Use Change and Forestry (LULUCF)

EEA supporting the implementation of the LULUCF regulation

4. Assessments on climate
neutrality including the land
sector, co-benefits,

trade-offs 5. Geographical

w.y| tracking of GHG
O emissions and carbon
Q removals

3. Review,
compliance and
progress to
targets

6. Knowledge

sharing and

capacity building
7. Cross-cutting 8, Sustainable

activity on EU land  Carhon Cycles
policies

S @

2. EU greenhouse

gas inventory II.
compilation

1. Quality checks of
national GHG
inventories
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Improving accuracy and robustness of estimates of GHG inventories

IPCC 2006 Tiers and Approaches for implementing LULUCF Reg. 2018/841
Tier 3

Geo-information at high-resolution,
detailed time series, country-specific
disaggregated data based on
inventories and/or models

Modelled data combined with
High res. data Not applicable LUC matrix (not necessarily
(e.g. model) spatially dis-aggregated)

Tier 2

Mational area statistics, A | LUC stats bined with Geo-information, time series,
nnua , combined w .

(oG T VT (4 combined with country-specific country-specific values country specific values — good

values values — typical 1* improvement y coverage, detailed analysis

Tier 1

Mational area statistics, Annual (or annualised) LUC stats  Gec-information, time series, default
IPCC default combined with IPCC default presented as national matrix - values — weak, but better than App 1
values values — basic entry level applied using default IPCC values and 2

Approach 1 Approach 2 Approach 3

National statistics Land Use Change matrix | Geo-tracked

Improved Coverage and Representation
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Regulatory framework
/a0

Gov Reg 2018/1999 Annex V Part 3:

For monitoring and reporting in the LULUCF sector, Member
States shall use geographically explicit land-use conversion
data in accordance with the 2006 IPCC Guidelines for
national GHG inventories

Member States are encouraged to explore synergies and
opportunities to consolidate reporting with other relevant
policy areas and strive towards greenhouse gas inventories
which allow for interoperability with relevant electronic
databases and geographic information systems...

The greenhouse gas inventory shall enable the exchange and
integration of data between the electronic databases and
the geographic information systems, in order to facilitate
their comparability and public accessibility.

...geographically explicit land-use

...explore synergies
with other relevant policy areas

....interoperability (in) land-use
information

....interoperability (out) GHG
inventory
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LULUCEF in relation to other EU policies/initiatives

Governance Regulation Forest Strategy
National Energy and Climate Plans .

Emission Trading System ‘/ e EU farms used 157 million

h
.\‘ Forest Monitoring Law*  {TTTTTTTTTTmmmmmm o T T m e m e

/ ______ . Regulation of deforestation- h ectares of |a N d fo r
Renewable Energy . e IR free products . .
Directive II, II Energy | Forestry agricultural production,
Rt 38 % of the total land

area of the EU.
e EU had about 160 million

‘ State aid rules for
agriculture and forestry

S | . hectares of forests,
egulation emmmm—— - . Common Agricultural .
O Agri N / Policy & strategic plans covering about 39% of the
N It L
o i total land area of the,
. Effort Sharing Regulation .
Biodiversity Strategy 7 while other wooded lands

covered about 20 million
hectares.

\ ‘ Soil Strategy
/
Nature Restoration Law . Carbon ‘

farming

Soil Monitoring law*
/ (Source: Eurostat 2023)

Carbon Removal
Certification Framework source: LULUCF handbook v2

N/
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CAP data from an external (climate policy) perspective

Spatial and non-personal IACS data

e LPIS —agricultural land under subsidies LC

e GSA-annual LU

 CbM/AMS — agricultural practices (LU) — unknown?
 Animal inventory — aggregated level?

Reference parcel (LPIS)
Identification and quantification of agricultural area eligible for
direct payments

Landscape Features (LPIS)
To be potentially includedin LPIS

Ecological focus area (applications)

Land fallow, terraces, LF, buffer strips, agroforestry, forest edges, rotation
coppice without min. fertilizers/plant protection, afforested areas, catch
crops, nitrogen fixing crops

(Only the stable ones are includedin LPIS)

/ ) Agricultural parcel (applications)

single crop

f_,.- single crop group (crops with equal payment eligibility)

* Very specific — difficult to understand for non-CAP
community

* Various concepts — LC/LU, eligibility, payments, ...

* LPIS/GSA/FOI — different geometries, and stability

over tl me an d co nte nt Source: Martirano, G. and Toth, K., Technical Guidelines on IACS Spatial Data Sharing - Part 2 —
Interoperability, Publications Office of the European Union, Luxembourg, 2023,
doi:10.2760/646422, JRC132427.

Non-Agricultural area (LPIS)
eligible for payments

Agricultural area (LPIS)

agroforestry
permanent grassland

arable land
permanent crop

* Trusted, timely delivered, annual, validated data,

i ?
frequently updated, best in the land sectort IACS - Integrated Administration and Control System

o _ _ _ _ LPIS - Land Parcel Identification System
e Existing, Available, Accessible? Will continue? GSA - Geo-Spatial Application

Easy to use? CbM - Check by Monitoring
AMS - Area Monitoring System



LULUCF land-use categories

Cropland
Settiement

6 x Land Use categories used for LULUCF Fores and
e Lengthy time series i.e. from 1990 (x-2) | Grassand
e Wall2Wall coverage — no gaps/exclusion |

 Area reported Othertand
e Status table/dataset

 Land Use Change (T1-TO)

e 12 classes, Wood product

* Change area reported | Other

¢ CO nve rSion m atr|X/ta ble Source: climate.ec.europa.eu

LAND-USE CONVERSIONS

Full application of the guidance requires estimation of land-use conversions that take place between data
collection intervals, particularly when different carbon stock estimates and different emission and removal
factors are associated with lands before and after a transition. Applicable land uses and land-use conversions are
shown below:

FF = Forest Land Remaining Forest Land LF = Land Converted to Forest Land
. . GG = Grassland Remaining Grassland LG = Land Converted to Grassland
¢ ACt VI ty d a ta - Ia n d u se/l a n d m a N a ge m e nt CC = Cropland Remaining Cropland LC = Land Converted to Cropland
° ° ww = Wetlands Remaining Wetlands LW = Land Converted to Wetlands
. /
E m I Ss I o n fa Cto rs Ca r b O n Sto C k C h a n ge fa Cto rS S8 = Settlements Remaining Settlements LS = Land Converted to Settlements
° G H G i nve nt o ry (a nnua I re p o) rti n g) 00 = Other Land Remaining Other Land Lo = Land Converted to Other Land

N/,
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Interoperability between policies and datasets
""" //+/+'//7/2/—a_.

* Interoperability: “The ability of computer systems or software
to exchange and make use of information” -- Oxford Interoperability
Dictionary

Sema ntic Exchange of data through contexts
that are pre-defined and delivered in

(data Context) | KOS vocabularies.

Structural Exchange of data through pre-defined
data models, data structures, and data

* Interoperability supports the reusing of datasets, avoiding
(data architecture) . chemes.

duplicative investments in data gathering and can help to solve
related policy problems
* Interoperability is the property that facilitates unrestricted
sharing and use of data or resources between disparate
systems Source: isko.org €
* Interoperability describes the characteristic of a product, or
system, to work with other products or systems.

Synta ctic Exchange of data through common
data formats defined for data encoding

(data Iangua EE) decoding, and representation.

System . Exchange of data through networks,
. computers, applications, and web
(data presentation) services.

* |t should work both ways, LULUCF datasets produced at first
for GHG reporting, should be interoperable with other
environmental datasets so it can be used for other purposes. /)
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Spatial Land Use data for LULUCF (1/2)

Challenges with creating a dataset from multiple sources:

* Different definitions and purposes LC # LU

e Semantic mapping necessary, and an appropriate level of LLLLM
.
3

disaggregation in data harmonization towards the LULUCF

_
C
—
c
(@]
M
3
. o}
categories 0
é.
. N
* Completeness and temporal resolution SN S
. . T . 4 N o
* Data availability/accessibility/understanding # ut .= o S
. ! C "t r 1 e I
* Metadata and documentation : Ealhk. "5 3
! X w Q
. % B
* Integration of multiple cartographic information sources Eli 05 : fKilometers
. . 1 1 1 L1 1
(i.e. solving topology)
. . . Sea Wetland, partly
e Large volumes of geographic data, integrating non- Otherland  water covered
. . . . . . Settlement Cropland
homogenized historical cartographies, with diverse data B \Wetland, fully B8 Grassland
water covered Il Forestland
models, scales and purposes. ~INot classified

Source: https://dce2.au.dk/pub/TR227.pdf
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Spatial Land Use data for LULUCF (2/2)

Challenges with creating a dataset from multiple sources:

* A need of consistent time series
* Avoiding double-counting
* Importance of historical data (i.e. 2005-2009)

* Noisy land use change (data issues apparent)
* Easier to correct statistical than a spatially-explicit data

e For the LULUCF land use a need of standardization
information
* Adaptation to the INSPIRE directive

* High entry level: technical
e (Often limited resources

LULC
[ Settlement
[ \Wetland, permanent
[ Forestland
[ Cropland
[ Grassland
[Wetland, periodical

Change 2019 - 2020

[INo change

I Forest to cropland
B Forest to grassland
B Cropland to forestland
B Cropland to grassland
[ Grassland to cropland

(34ewuaqg) 00z se140831e2 4ON1NT

w

Source: https://dce2.au.dk/pub/TR227.pdf
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Example: France

PHASE 1: CREATION OF LAND COVER TIME SERIES

Nomenclatures
* Unique solution at the country level PRETREATMENTS B
Wall to wall coverage N\ /e Terroria g
. . . l. land use
« Based on grided points (spaced 50x50m): 220M nd weprodoes | Cme R |
. algorithm |
points, MMU 0.25ha e owa ‘ /
° Attributes assigned yearly’ for each Centroid, Gnd the grid PHASE 2: CARBON STOCKS AND FLUXES ;IALCULATION
|
based on available information, and a hierarchy H e Q}§ /
[— _ ¢ - —~—+ 1+ 1 Carbon Stocks and
established between products (patial corbon data A . i?: o
. ( Carbon calculation ‘18] compartment and
e 70 disaggregated LULUCF classes. e modue by year

e Multi-source approach, adaptable to new
datasets, 11 different types of data sets

Stocks and fluxes standards

xxxxxxxxx

e Use of LPIS /GSAA, Urban Atlas, CLC, N2000,CartoDB

* One data source may contribute to one or more
LULUCF categories (challenge for sematic mapping)

e LU/LUC and calculation of carbon fluxes at the point
level

 More information: NIR 2023, CITEPA

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

Ao CLT . A."I”l,;l.v.lcl;l‘-‘ilwIQIJIﬂlhlml_»I‘:I»l”ImI“IﬂI{Ihlmlb_"lhlflz[]



https://unfccc.int/documents/627737
https://www.citepa.org/en/

Example: Spain

* Unique solution at the country level

Wall to wall coverage

Spatial dataset, single layer, GSD=25m

8 LULUCF datasets (1970, 1990, 2000, 2006, 2009, 2012,
2015 and 2018)

7 datasets of LULUCF changes

28 disaggregated classes instead of 6 LULUCF categories

* Use of multiple dataset including LPIS /GSAA (2009+)

* Hierarchical order/ priority approach for data integration

e A huge effort in integration and homogenization of various
sources

* In addition, manual work/photointerpretation: +3M ha

e Adaptation to the INSPIRE directive

e More information: MITECO, NIR 2023, TechSpec

Categorias
Ll.l LUCF

FFOS FF12 FF15 FFig

SIGPACDS SIGPACIZ SIGPACIS SIGPACLE

FFO9+ SIGPACDS | FF12+ SIGPACLZ2 | FF15+ SIGPACLS | FF18+ SIGPACLE

[PS) (P5) {PS) [P5]
SIGPACOS+IGR- | SIGPAC1Z+IGR- | SIGPACIS+IGR- | SIGPACIE+IGR-

HI +DGA+IGME | HI +DGA+IGME | HI +DGA+IGME | HI +DGA+IGME

SIGPACDS SIGPALCL2+ SIGPACLS SIGPACIE
I
catastro+IGR-RT | catastro+GR-RT | catastro+IGR-RT | catastro+IGR-AT
+ BTM25+ + BTM25+ + BTHZ5+ + BTMN25+
SIOSEDS SI05ELL SIOSE1A SIOSEARLT
FFOS+capa FF12+capa FF15+capa FF1&+capa

roquedos roquedos roquedos roquedos


https://www.miteco.gob.es/
https://unfccc.int/documents/627815
https://www.miteco.gob.es/content/dam/miteco/es/calidad-y-evaluacion-ambiental/temas/sistema-espanol-de-inventario-sei-/intro-proyecto-cartografia_tcm30-553028.pdf

Example: Denmark

« Unique solution at the country level S
Wall to wall coverage — i
* Spatial dataset, single layer, GSD=25m B oo urrananty watr covered. et
» 8instead of 6 LULUCF categories (Wetland 2 separate classes, Sea) e

* Produced annually
 Updated methodology: 1990 to 2012, 2011 to 2022 and 2022+

* Multiple data sources: LPIS/GSAA (2011+), Topographical database,
Wetland restoration data

* Extensive semantic exercise, well documented, 300+ crop codes,

e More information: NIR 2023, DCE, TechSpec

0 25 50 100 Kilometers
| I (AT | [N MR (O (! [ |
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https://unfccc.int/documents/627788
https://dce.au.dk/
https://dce2.au.dk/pub/TR227.pdf

Conclusion

* Several MS use IACS data for the GHG inventory to better estimate GHG emissions/removals in the
LULUCF sector

* For the MS with spatial explicit data usage, the IACS data are considered as a backbone structure
providing validated information about agricultural sector.

* Lack of online/public data availability should not be a constrain or a blockage factor for reusing data
within institutions of a MS for the GHG inventory.

* Publicly available data (i.e. LPIS/GSAA) may boost development and data uptake

* From the LULUCF perspective there is still work to be done in the context of spatial data
harmonisation, semantics and interoperability to enhance the inventory and reduce the uncertainty

N/
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Thank you for your attention
""" //+/+'//7/2/—a_.

e List of contributors:
 FR: Colas Robert colas.robert@citepa.org, Melanie Juillard, Etienne Mathias,
e ES: Ramiro Oliveri roliveri@miteco.es, MARTINEZ Ivan
* DK: Steen Gyldenkzerne sgy@envs.au.dk, Leerke Worm Callisen

e Contact information:
e rafal.zielinski@eea.europa.eu
e Julucf@eea.europa.eu
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