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. Tarve todentamisjarjestelmille
Hillikaupan perusmekanismit ja roolit nyt

. CRC Framework
MARVIC-hankkeen jarjestelmakehitys

. Todentamisjarjestelman tavoiteltavat ominaisuudet
Erilaiset jarjestelmat



Todentamisjarjestelmia tarvitaan
moheen tarkoitukseen

Paastokompensaatio (offsetting): perinteiset hiillimarkkinat
Sisainen kompensaatio (insetting)

Typen kaytdn seuraaminen ;?ﬁf
Tasmaviljely (Precision farming) s 7
Kansallinen kasvihuoneinventaario H
CAP Hyvalla i

jarjestelmalla vol
saavuttaa useampia
O M tavoitteita!

« Jakeluvelvoite ja joustomekanismi
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VERRA Verified Carbon Standardf-;.-

(VCS)

. Tunnettu ja laajasti kaytetty
KHK-krediittiohjelma

- Verified Carbon Units (VCUS)

VCS Standard

Accounting
Methodologies

ILMATIETEEN LAITOS
METEOROLOGISKA INSTITUTET
FINNISH METEOROLOGICAL INSTITUTE

https://verra.org/programs/
verified-carbon-standard/
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METHODOLOGIES » WVMO0042 IMPROVED AGRICULTU...

VMo042 Improved Agricultural Land Management, v2.1

ON THIS PAGE

STATUS Active 11 September 2024
MITIGATION 7

OVERVIEW MITGATION Reductions and Removals
ELIGIBILITY

MODULES SECTORAL SCOPE

14. Agriculture, forestry, and other land
use (AFOLU)

DOWNLOAD [}

This methodology quantifies the greenhouse gas (GHG) emission reductions
and soil organic carbon (SOC) removals resulting from the adoption of
improved agricultural land management (ALM) practices. Such practices
include, but are not limited to, reduced tillage and improvements in
fertilizer application, biomass residue and water management, cash and

cover crop planting and harvesting practices, and grazing practices.

Please note:
* Projects seeking to complete registration under VM0042, v2.0 must

have requested listing on the Verra Registry before December 11, 2024,

and complete validation by September 11, 2025.
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List of Independent Modeling Experts (IMEs) who meet Verra-defined minimum qualifications specified in VMDO0053 Appendix 1
NB: As stated in VMDO0053 Section 5.2.6, IMEs are contracted by VVBs assessing VM0042 projects. Verra does not contract IMEs.
Verification
Cheng, Kun chengkun@njau.edu.cn Nanjing Agricultural University Dayeent/Century, DNDC
Damian, Junior Melo  junior.damian@ecolaborador.embrapa.br Embrapa Digital Agriculture Dayecent/Century, RothC

RothC

BASGRA, BIOCRO, CABLE, CLM, DALEC, TEM, ED,
FATES, GDAY, JULES, DNDC, LINKAGES, LPJ-
GUESS, MAAT, MAESPA, PRELES, SIB-CASA,
SIPNET, STICS, including others (contact directly)

DNDC, Century/Daycent, LM3V, CESM (ELM), LPJ-
Guess, DSSAT
Daycent/CENTURY, DNDC, APSIM, DSSAT,
DairyMod, Black Magic, Daisy, LPJ-Guess, MagPIE,
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EU:n hiilenpoistojen sertifiointikehikko

Scope of certification
Article 1 and 2 CRCF Regulation

Carbon Carbon Permanent
farming storage in carbon
products removals
L J
I
|
) Carb
arbon
Soil emissions farming st% ?;Zz"in Pe;::ggﬁ“t
r ion uni ration n .
eduction unit sequslititat = products unit removal unit
)
Rewetting of peatlands Temporary carbon Temporary carbon Storage over several
or more efficient use of removals in soils and storage in products centuries, including
fertilizers forests beyond minimum permanently
Activity period of at Activity period of at period of 35 years, chemically bound
least 5 years least 5 years such as buildings carbon in products

ILMATIETEEN LAITOS
METEOROLOGISKA INSTITUTET
FINNISH METEOROLOGICAL INSTITUTE

Lahde: https://climate.ec.europa.eu/document/download/aadf7638-4396-4ed9-b414-dae00300318e_en?filename=Compiled%20presentations%20-%20Day%201.pdf



EU:n hiilenpoistojen sertifiointikehikko

CRCF edellyttaa

- kolmannen osapuolen
auditointia

- sertifiointiin liittyvien tietojen
julkaisemista EU:n laajuisessa
rekisterissa (2028)

Baseline / perusura

Sertifioinnin kustannustehokkuus

ILMATIETEEN LAITOS
METEOROLOGISKA INSTITUTET
FINNISH METEOROLOGICAL INSTITUTE

EU certification

methodology

e N

Commission
establishes certification
methodology in
consultation with expert
group

.

QUALITY criteria

+ Quantification
+ Additionality

« Liability

» Sustainability

‘ Voluntary certification

Certification

process

Private and public
certification schemes
recognised by the
Commission

Independent
certification bodies to
issue

= Audit reports
= Certificate of compliance

S

Certification
registries and

Union-wide CRCF
registry from 2028

( Publicly accessible
information on
activities and operators

« Audit reports
* Certificates of compliance

\.

" Quantity and status of |
certified units

+Permanent carbon removals unit
*Carbon farming sequestration unit
»Soil emissions reduction unit
*Carbon storage in products unit

N J

Lahde: https://climate.ec.europa.eu/document/download/aadf7638-4396-4ed9-b414-dae00300318e_en?filename=Compiled%20presentations%20-%20Day%201.pdf
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Developing and testing a Q MARVIC
framework for the design of L2 A e
harmonized, context-specific Towardsa frameworkfor the design of
Monitoring, Reporting and
Verification systems for soil hammonized, context-spedific MRV systems
Carbon and greenhouse gas for carbon faming
balances by agricultural
activities

... e

®e

Funded by '::.n
the European Union [lis's*

Duration: June 2023-May 2027

®) MARVIC

“, MRV for carbon farming
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Todentamisjarjestelman konteksti

=}

D

Maapera-ilmastolliset
tekijat ja tilatyypit

CF kaytannot
Peltojen koko
Tilan koko

Teknologisoituminen

o

ILMATIETEEN LAITOS
METEOROLOGISKA INSTITUTET
FINNISH METEOROLOGICAL INSTITUTE

©)

Tavoite

Maantieteellinen alue
(pelto, tila, maakunta, valtio)

Tarkkuus

Datan saatavuus
Benchmark-tutkimuspellot

Tiladatan
digitaalinensaatavuus

Tilojen ja systeemien
yhteys

Paikallinen saannosto

Maatalous

Ymparisto

Q MARVIC

MRV for carbon farming

Kayttajan tarpeet ja

preferenssit



E% Guidelines

BE

Instituut voor Landbouw:
Visserij- en Voedingsonderzoek

CH Ccz

Schweizerische Eidgenossenschaft
Confédération suisse Czech University
of Life Sciences Prague

Confederazione Svizzera
Confederaziun svizra

Tools
= /

Viljelymaat

% Pysyvat nurmet

v Agro-metsatalous

=, = Turvemaat
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X MARVIC

MRV for carbon farming

Tavoiteltavat ominaisuudet Q

Tavoitteena tarjota kaikille julkisille ja yksityisille eurooppalaisille CF-jarjestelmien
kehittdjille standardoitu tapa MRV-jarjestelmien suunnittelua ja valintaa varten.

» Hiilidioksidin poiston sertifiointia koskevan EU:n * Houkutteleva maankaytosta
saantelykehyksen mukainen (CRC Framework) vastaaville tahoille hallinnollisen ja

« Optimaalinen tasapaino (trade-off) kustannusten taloudellisen taakan seka kayttajien
ja tarkkuuden valilla (cost accuracy) mieltymysten kannalta

« Hiilen haviamisen riski huomioitu maankéayton * Lahdekoodi on avoin
muutoksien ja muiden hairididen takia (ml. « Mahdollisuus sille, etta
llImastonmuutos) eurooppalainen (tiede)yhteiso voi

» Taydentavien, modulaaristen parantaa menetelmia myéhemmin
lahestymistapojen soveltaminen on uusien kenttahavaintojen, uusia
mahdollista jarjestelmén tyypin ja tarkoituksen, tieteellisten |0ydosten ja uusien
halutun maantieteellisen kattavuuden, tietojen datalahteiden ja niiden
saatavuuden ja infrastruktuurin mukaan kayttotekniikoiden kautta

ILMATIETEEN LAITOS
METEOROLOGISKA INSTITUTET
FINNISH METEOROLOGICAL INSTITUTE



(@ Project web interface

© Description:
Name, project's boundaries,
scope/framework (duration,
reporting and verification
methodology, risk assessment, etc)

© Activity data (past/scenario),

—

© Gridded and temporally aggregated monitoring outputs

© Eric Ceschia, INRAE MARVIC

MRV for carbon farming

@}@ Uploading and processing of spatial data layers

3 - - Earth observation data
© Soil analysis (optional), local Land cover CI:’m;tic Soil properties SN T Synthetic Aperture da Other
i ma a ma ptic al infrarec ° 257 Lidar
weather data (optional) ps ps k Tl J Rada I L J
© Data on local biomass il I
measurement A WV
Decision s rt tool Spectral signatures ; =
- i @) Radiative transfer models
) " A priori parameters E Optical Thermal IR Microwave A.l, M.L., etc.
| Biophysical products 4
<> Monitoring methods
W
Tiee's ARSI SRS s
ier i '
Tier1 i . - PREEEEE : % Evaluation and
- ' 7’57 improvement |
| e : 1 '
9¢ ¢ ¢ ZL“Z“V'%? a4 o9 209 ';‘7' e i 5 ! © Longterm experiments |
Tier 2 S e —— — . e == 1
ST e J ROy e e , SRRy " ) : © Flux tower networks '
\‘.'.-.-,-..'. N Py cf .t 0. St reL s i ML : ' :
Soil model Plant Soil model Pl : I : © Others '
> Soll I R e R e N = ' s
e e Ny
the appropriate method
(based on a decision tree) k )
G N
)3 Verification
2
> Activity
Soil sampling Mobile application FMIS (_—J
D% /
. J

Batjes et al (in press) in Carbon Management.



AgriCarbon-€O v2 processing chain G

Landcover

R

Geoprocess Spatio-temporal indexing ]

Meta Reflectance

l maps

Extract & stack

Data ingestion

TU Prior Radiative model
% parameters - Reflectance

o v/ LUT matrix Relative Likelyhood

’ Fixed w per image
- parameters e =
< =\ == T
n % S Construct time series
< Spectral .’=’
o PROSPECT 7

SEnatineS @LAI time series + uncertainties>

Prior H 4 Em;fm
™ parameters H H Plant
S B B it LUT per —
g' v B CO2 fluxes | weather Relative Likelyhood
[ Fixed 5 o4 zone
o parameters g Water fluxes
s 2 _
o 3 V3
<
n Weather Soil carbon ( S

: : a postiriori SAFYE-CO2 arams>

§ timeseries module T P P

Soil outputs

| or
\
AMG-py Wijmer et al. 2024

https://doi.org/10.5194/gmd-17-997-2024

COP module

Spatial
indexing

Map constructor

Biomass




Eskosysteemimalli
Eskosysteemimalli +
+ EO-assimilaatio
EO-assimilaatio + in-situ
vertailumittaukset

Hiilisyote +
maamalli

Hiilinaytteet

Kaytettavyys
Sovellettavuus

Hinta

Epavarmuuden
maarittely

Skaalautuvuus

Tarkkuus

Hintaan vaikuttaa, tarvitaanko C-naytteitéd ja EO-datan operationaalinen saatavuus/kasittely
Tarkkuus riippuu, onko paikallinen tieto saatavilla, onko toimenpidedata saatavilla/luotettavaa, EO-datan saatavuus

ILMATIETEEN LAITOS
METEOROLOGISKA INSTITUTET
FINNISH METEOROLOGICAL INSTITUTE



Yhteenveto

o

Tutkittuja hillensidonnan seuranta- ja
arviointijarjestelmia erilaisilla rakenteilla
* Seurantajarjestelma kannattaa valita tarpeen mukaan

* Vaikea nahda, etta tulisi yksi "one fit for all”
® Eri menetelmissa omat vahvuutensa

EU:n uusi hiillenpoiston sertifiointikehikko (CRC
Framework) kehittymassa

® Sertifikaattien myontdjat auditoi

* Yhdenmukaiset menetelmat keventaa
sertifiointisysteemia ja laskee hintaa

EU tahtonee yhdenmukaistaa yksityisten
hiilimarkkinoiden kansallisen
kasvihuonekaasuinventaarion laskutavat

ILMATIETEEN LAITOS
METEOROLOGISKA INSTITUTET
FINNISH METEOROLOGICAL INSTITUTE
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