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Climate Farm Demo

A European-wide Network of Pilot
Farmers implementing and
demonstrating Climate Smart
Solutions for a carbon neutral Europe




Climate Farm Demo (2022 — 2029)

65 Partners

w 16 Academic and Universities
e 19 Advisory Services

ORGANIC FARMS ARABLE CROPS 16 Farmer Organisation;
N Applied Research Institutes
3 NGCOs

OF THE TOTAL FARMS

ACROSS SECTORS >375 FARMS

=300 TO 375 FARMS

27 Countries + 24 CAP Networks
1’500 Pilot Demonstration Farmers
4’500 On-farm demonstration events
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LinkedIn: /climatefarmdemo
X: @ClimateFarmDemo

Facebook: felimatefarmdemo



RN




EUROPEAN:LEVEL NETWORK

Advisors

® Nations
260 Communities O & National
of Practice Coordinators

75 partner
organisations

— —— —— — — — — — — — — — — — — —— — — — ———— R WS WS

0e®
L AN

PROJECTS

®
see 17 M

POLICY
INITIATIVES MAKERS

e e e e . — — — — — — — — — — — — — — — — — — — — — — — — e =

————— — — — ——— — — — — ———— — — ———— — — — —— — —



Thematic areas

Crops \ Grassland A Forage M Agroforestry and
@ management \ ( management

production relation to landscape

i Additives for
m Herd Manure storage SOI,I he,alth ,and reducilng enteric
management and spreading biodiversity

methane emissions

mechanisms

i Water R di
fl? Energy Biogaz \O/ ewarding
management @ @ production =/ management



STRENGTHENING THEIR CAPACITY IN

PROVIDING TARGETED ADVICE.

Communities of Practice (CoP) - 260 CoPs over 7 years

Group of advisors who share a common concern,
set of problems or interest in a topic.

o Sharing best practices and creating

new knowledge to advance professional
practice.

Thematic Leader — 12 Areas

Connect COPs to support knowledge exchange




Thematic Area Description

Soil Health and Biodiversity,
SH&B

Marco Tonni (IT)




Soil health and <l
% biodiversity |t Sd matter Of... h

SH&B

Soil is the heart of (life on) Earth

Definition of soil... from an ancient era:

Soil is the result of the alteration of rocks exposed to the atmosphere, subject to the action of various physical, chemical, and
biological factors, which over time completely transform them from their original characteristics.” Soil forms through a slow
and lengthy process of physical disintegration and chemical alteration of rocks, influenced by both atmospheric conditions
and living organisms, including plants and animals

But... We need to change our perspective!

Here’s a new definition, just one of the possibles:

Soil is humanity's most valuable resource; it is through the soil and its rich
biodiversity that plants can produce the world's entire food supply.

No biodiversity = no soil




Soil health and
@E@ oeareity change the way to act

SH&B

Knowledge <«—> Awareness

N 7

re-think the technical approach to the production

|

believe in the possibility to be sustainable

|

* share knowledge with farmers

* search which tools and behaviours are the best for our goals AND for farms
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Soil health and
biodiversity
SH&B

Seminars & scientific resources
COPs activities
Interaction with CFD
Results from field trials, CoDIE

l

Knowledge & Awareness



Soil health and road to
biodiversity

SH&B

Seminars & scientific resources

Arguments for the future:

£ What are: soil’s fundamental characteristics & functions
£ How to: measure soil health, biodiversity, functionality

£ What happens: impacts and quality improvement
£ What to do: strategies



Thematic Area Description

Soil Health and Biodiversity,
SH&B

Marco Tonni (IT)
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The role of soil organic carbon and measuring techniques

Climate Farm Demo, Thematic Exchange Events. Lin Bautze (lin.bautze@fibl.org) and Markus
Steffens (markus.steffens@fibl.org), I 1.11.2024
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Climate relevance of soil organic carbon

Greenhouse gas emissions by the economy and GDP, EU, Q4 2019 - Q4 2022

(million tonnes of o, equivalents, chain linked volumes (2015) million €)
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Million tonnas of CO2 aguivalent (MECO2e)

Climate relevance of soil organic carbon
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European Environment Agency, 2023: Greenhouse gas emissions from agriculture in Europe
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Climate relevance of soil organic carbon

Figure 2: Total cross-sectoral greenhouse gas emissions
of Swiss agriculture in 2015
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Fi BI_ Figure Source: https://www.fibl.org/en/shop-en/| 349-soil-and-climate
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How much of the global
carbon is stored in the soils?

@D Start presenting to display the poll results on this slide.



Climate relevance of soil organic carbon

Figure 1: Simplified representation of the global carbon cycle

Gt = gigatonnes, C = carbon

//—) COz2 in the atmosphere Q_\
829 GiC

Burning
fossil fuel N\ Release
8 Gt C/year 78 Gt C/year

Respiration

Photosynthesis LD

123 Gt C/year ~—, Vegefation /
450-650 Gt C Decomposition more
/ than 61 Gt C/year
Absorption
80 Gt C/year

Litter
61 Gt C/year

AN

Soil humus Ocean 39750 Gt C

Fossil carbon
1000-1940 Gt C 1500-2400 Gt C

Humus buildup and decomposition play an essential role in the carbon cycle relevant to the climate. The CO: content of the aimosphere is
currently increasing by 3.3 Gt C annually. C exchange with carbonate rocks, by far the largest carbon sink, is much slower and is therefore
not listed here. Source: Graphic designed by Heinz Flessa, adapted by FiBL, using IPCC datal®!

FiBL Figure Source: https://www.fibl.org/en/shop-en/|349-soil-and-climate
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Soil and climate

Climate impact of organic soil
management

-~

Agriculture plays amajor mke inclimak change. As one
of the main prod f h gases, agriculh
conlributes o global waming butako has great polkntial
for mitigating climalke change. At the same time, ogricultmal

duction and the envi s burdzned by the od
consequences of climak change.
Omanic bming i one yay of adapling ogriculture kb
climake change. Omanically med soik emit less climale-
damoging nitous cxide than theirconventional counke park.
A more ocztive and diverse microbial community presentin
omganic soik can ako improve the coparily of crops kb adapt
o climateekakd shess sitwations. Reduced hillage is a soil
omganic matkermamgement kchnique hatean help omanic
farms maintain and increase the amountof organic carbon
shrd in the bp soil.

Agriculture - a key player in climate change

Inrease in amospheric carbon
conceniraion

Carbon dicxide (OO0, wmorg other greentous:
Raoes (GHG), is msporeible for the aversge global
anraal teraparature on earth fo reain at +15°C
and coreaquently for lifs on sarth as we knowr it.
The more GHG there are, the wrarmrer the eanth(s
suthioe and atrosphere become. Cver the last
250 years, husran emissiors of GHG have lad to an
nerease in the terk don of Oy

High emissions from agricdlure
Agricultuse dimelly causes 112% of the global
GHG etrissiord'l. However, if indirect emissiors
are inecluded, like the provision of agricubural
irputs steh as cherdcal fortilisors and pesticides,
and emnissiore from deforestation for the produe-
Hon of ardrral feed, the sector cordributes betenen
21-27% of global GHG esrissiore?]. In Seritoedand,
i acounted for 123% of torl GHG

Hoia 220 ppan o eurrently A0S ppa. This ireresss
& aocompaniad by an ineresss in the averge glob-
al annsal terrgerature by 19C (urdil 2017). In Swit-
2rhnd e.g, we have recorded 4 temperature rise
of2°Cin the sase petiod!

FiBL

in 2013, Pigure2 shows the distribu-
tion of emissiors fom Seriss ggriculture in DK,
While orly the green parts of the Hguw reprosard
ewdssiore officially assipred o the agriculture
sactor, the figum also shows indirect agricultural
edssiore caused by land-use clanges, hels and
comnbustibles, as well as emissions fom the pro-
duction of fertilisers, ete.
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Links and relevance of soil organic carbon

Increasing soil carbon in agricultural soils is relevant:

Better aggregate stability

Reduced soil erosion

Increased soil water holding capacity

Higher microbial activity = nitrogen availability

Increased microorganism / soil biodiversity

AND mitigation of further GHG emissions from the
agricultural sector.

FiBL




Factors influencing soil organic carbon

* Soil type

* Climate (temperature, precipitation)

* Management practices

* Input / Output of organic matter (fertilizer, plants)

* Soil biodiversity (e.g. bacteria, fungi, earthworms)

FiBL
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Analytical quantification of soil organic carbon

Method |Advanages | Dimcvaniages

Visual Evaluation of Soil
Structure (VESS)

- Fast and cheap Not quantitative

Loss-on-Ignition (LOI) Cheap - Inaccurate

- Gold standard technique
Highest accuracy

- Measures total nitrogen, too (and total
sulphur with modifications on the
instruments)

- Expensive equipment
Measures total C (for organic carbon,
carbonates have to be measured
separately)

Dry combustion (elemental
analysis)

o . - Measures organic carbon directly (not : ,
Wet oxidation with total C) & A Underestimates organic carbon

dichromate (Walkley Black) Seliled medhedslag - Generates hazardous waste

- Fast and chea - Expensive equipment
Infrared spectroscopy P - Currently no global calibration available

Potential for field application . 0
PP - Precision controlled by calibration

FiBL 2



Challenges of measuring soil organic carbon

* different soil potential

FiBL

Journal of Environmental Management
Volume 330, 15 March 2023, 117142
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Research article

Carbon farming: Are soil carbon certificates
a suitable tool for climate change
mitigation?

Carsten Paul® © %, Bartosz Bartkowski ?, Cenk Dénmez @', Axel Don €, Stefanie Mayer 9,

~™
Markus Steffens ®, Sebastian Weigl °, Martin Wiesmeier 9 f, André Wolf 9, Katharina Helming ° "

Show more ~

+ Addto Mendeley <& Share 9% Cite

https://doi.org/10.1016/j.jenvman.2022.117142 A Get rights and content A
Under a Creative Commons license 7 ® open access
Highlights

= Soil-based carbon certificates are sold as voluntary emission offsets.
= Private certification schemes provide financial incentives for carbon farming.
* However, they are not a suitable tool for climate change mitigation.

* Permanence, additionality and monitoring are not ensured; leakage effects
may occur.
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Organic carbon stocks of different soil types (0-100 cm)

Flessa, H., Don, A, Jacobs, A., Dechow, R,
Tiemeyer, B., Poeplau, C. (2019): Humus in
landwirtschaftlich genutzten Boden
Deutschlands. Ausgewahlte Ergebnisse der
Bodenzustandserhebung. Bundesministerium fiir
. Ernghrung und Landwirtschaft (BMEL), Bonn,
Pararendzina Regosol Parabraunerde Pseudogley Humusgley Erdniedermoor  Deutschland.

1BALC . 65,1t Cyrg 78,4t Cory 821EC, 13L7tC.. 692,7 t Corg 28




Krause

DOK-trial: Synthesis climate effect of organic agriculture
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Dossier
2024 | No. 1741

The DOK Trial

A 45-year comparative study of organic
and conventional cropping systems

FiBL

https://www.fibl.org/de/shop/1741-dok-dossier-en
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Challenges of measuring soil carbon

Journal of Environmental Management
Volume 330, 15 March 2023, 117142

different soil potential

Research article

Carbon farming: Are soil carbon certificates
a suitable tool for climate change

° Permanence mitigation?

Carsten Paul® 9 %, Bartosz Bartkowski b Cenk Dénmez @', Axel Don €, Stefanie Mayer 9,

Markus Steffens ®, Sebastian Weigl °, Martin Wiesmeier 9 f, André Wolf 9, Katharina Helming ° "

additionality

* potentially creates new emissions

Show more ~

+ Addto Mendeley <& Share 9% Cite

* leakage effects

https://doi.org/10.1016/j.jenvman.2022.117142 A Get rights and content A
Under a Creative Commons license 7 ® open access
Highlights

= Soil-based carbon certificates are sold as voluntary emission offsets.
= Private certification schemes provide financial incentives for carbon farming.
* However, they are not a suitable tool for climate change mitigation.

* Permanence, additionality and monitoring are not ensured; leakage effects
may occur.

FiBL 0



Soil carbon and climate tools

Many tools do not include SOC sequestration or changes, because:

* Measurement techniques need to improve

* Comparison between farms is difficult (different soil types etc.)
* Sequestration takes time

* Soils have a C sequestration limit

* What to do with plots/farms that reached this limit?

FiBL
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System transformation NOW!

2009
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https://www.stockholmresilience.org/research/planetary-boundaries.html
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Would the Eddy Covariance
be a technique for you to use?

@D Start presenting to display the poll results on this slide.
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What seminars related to soil health

or organic agriculture would you be
interested in for 2025?

@D Start presenting to display the poll results on this slide.



