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Carbon Credit Market Requirements

GOVERNANCE

Effective governance
Tracking

Transparency
Robust independent third-party validation and verification

THE CORE CARBON EMISSIONS IMPACT

5. Additionality
PHINGIPLES 6. Permanence

7. Robust quantification of emission reductions and removals
The CCPs set a global benchmark 8. No double counting
to'ensure integrity in the voluntary

carbon market.

SUSTAINABLE DEVELOPMENT

Sustainable development benefits and safeguards
Contribution to net zero transition

https://icvem.org/core-carbon-principles/

EMISSIONS IMPACT

5. Additionality

6. Permanence
/. Robust measures
8. Correct measures




Carbon Credit Market Requirements

(= The IPCC GPG (2003) - five carbon pools:

aboveground biomass, belowground biomass, litter, dead wood, and soil E M ISS I O N S I M PACT

organic carbon

Above-ground biomass

Trees

- 5. Additionality

Other above-ground

A vomase | peagwood 6. Permanence
L //’ e 7. Robust measures
8. Correct measures

T

Below-ground biomass Soil carbon J




Above Ground Monitoring Protocols Established
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Above Ground Monitoring Protocols Established

4 N
Tolan et al. 2024. Very high
resolution canopy height
maps from RGB imagery
using self-supervised
vision transformer and
convolutional decoder
trained on aerial lidar.
Remote Sensing of
Environment, Vol 300,

113888.c
- J




Below Ground (BG) Opportunity vs Knowledge

THE !l
DRIVERS

OF
ROOT
GROWTH

A
QUARTER
OF EARTH'S
VEGETATION

IS BELOW- I A7 =T
GROUND 67% 47% 22%

of the biomass is roots on average

Grasslands

where nutrients are scarce, or in dry regions
where water availability is limited.

ETHziirich H (’cxowruen LAB ETHzirich ‘ OCROWTHER LAB

Ma H et al. 2021. The global distribution and environmental drivers of
aboveground versus belowground plant biomass. Nat Ecol Evol. Doi: external
pPage10.1038/s41559-021-01485-1
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https://doi.org/10.1038/s41559-021-01485-1
https://doi.org/10.1038/s41559-021-01485-1

APNI Internal Data.
Not yet published
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BG Biomass Monitoring Goal

Goal of our
monitoring must
be to quantify BG
Carbon change in
a credible
manner
acceptable by
carbon markets:

~

Larger SOC pool and increased
potential for long-term carbon
storage

SOC pool

Larger and deeper [/
root biomass

Improved
soil health

Restructured
rhizosphere
microbiome

Adapted from Jansson C et al. 2021. Crops for Carbon Farming. Front. Plant Sci. 12:636709.
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BG Biomass Monitoring Objectives

Objective of our
monitoring is to
maximize BG
Carbon pool’s
potential for
participation in
global carbon
markets:

~

-

Systems approach

taking into account C-saturation and
formation of POM and MAOM

\J

Uninformed management

= Mot reconciled with prevalent
envionmental conditions

= Forexample, maximiz ation of oot
exudates in soils with a C-saturated
mineral phase

C-saturation
deficit

SOM

Favorable conditions for both

biotic transformation of organic

matter and for retention of MAOM

+ Sufficient oxygen/pH, high input-quality

* Large C-saturation deficit due to high
proportion of reactive mineral surfaces

N

Peconciled with prevalent environmental conditions,

+ Forexample, increasing rhizodeposits and plant input
chemistry in grassland soils with a C-saturation deficit

Maintain management

« Maintenance/increase of C storage in POM and MAOM

C-saturated

constraints on

mineral phase

POM-targeted management
- + Increasing and perpetuating plant inputs
g h increases C stored in POM

Unfavorable conditions for
either biotic transformation of organic
matter or for retention of MAOM

*  Low oxygen/pHinput-quality
andior

+  Low C-saturation deficit and
maximurmn capacity for MADM
retention due to low proportion
of reactive minerals

Situational management

+ Conservation of hydromorphic soils maintains C stored in
POM and MAOM

+ Retention of harvest d and establishment of div
forests may increase C storage in POM and MAOM

= Active rewilding may increase bioturbation and thus POM
and MAOM inmineral soil

«  Input of “recalcitrant” organic matter maintains/increases
POM-C in soils with low proportion of reactive minerals

(such as plaggen sails)

MAOM-targeted management
* Use of plants with high-guality tissues (e.g., legumes) and

restoration of or increase inplant or erop diversity increase
quantity and quality of rhizodeposits and POM, and the formation
of MAOM wia direct sorption and microbial necromass formation
= Pemennialization increases the pedod in which rhizodeposits are
delivered to the sail, which increases MAOM-C as well as POM-C j

Angst et al. 2023. Unlocking complex soil
Commun 14, 2967

systems as carbon sinks: multi-pool management as the key. Nat
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BG Biomass Monitoring Activities

Tasks of our
monitoring
therefore include
to review,
Identify, adapt
and deploy
analytics:

~

total SOC over time, space and depth
stable MAOM and labile POC fractions

micro-organisms as carbon source/sink

roots as carbon source/sink

GHG dynamics at field scale

iImpact of nutrient mgt on the above

In addition: calibrate remotely sensed
above ground biomass

/

3N



Combining Gold Standards and Innovation

Distance [m]
Distance [m]

: Distance [m] Distance [m]
(b) depth; 0.32 m (c) depth: 0.4 m




Combining Gold Standards and Innovation

www.researchgate.net/publication/3399 Meng J. et al. 2024. Smart mid-infrared metasurface microspectrometer gas sensing
41885_0rganic_Matter_determination_W system. Microsyst Nanoeng 10, 74.

alkley_-Black_method/figures a ' ni



Supportive Sampling Designs

3

A
|
1
i
i
i
i
1
1
i
i
i
i
i
1
i
i
i
i
i
1
i
i
i
i
i
i

------------------------------------------_-------------------*

1 km - 125 rows
apN




Supportive Sampling Designs
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Row Number (1-125)
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Monitoring of Biomass and Carbon in SAREP

Outcome are
scientifically
credible and
market relevant
processes and
data

~

-

Calibrate Above Ground B&C

Develop Protocols for B&C

Measure Below Ground B&C

Optimize pool component interactions

Insights on fractions, roots, microbiome

/
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Thank you!

s AFRICAN
PLANT
I NUTRITION
INSTITUTE
www.apni.net
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