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Peatlands cover only 3—4% of the

Earth’s surface, but they store nearly
30% of global soil carbon stock...

Minasny, B., Adetsu, D.V., Aitkenhead, M. et al. Mapping and monitoring peatland conditions from global
to field scale. Biogeochemistry 167, 383—425 (2024). https://doi.org/10.1007/s10533-023-01084-1
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Threats to peatlands and

Carbon emissions

* Degradation and Draining
* Anthropogenic impacts:
agriculture, forestry, and
infrastructure
* Increased emissions when
peatlands dry up

e Climate Change Impact

e Altered hydrology and
wildfire risk increase
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Wilkinson, S.L., Andersen, R., Moore, P.A. et al. Wildfire and degradation
accelerate northern peatland carbon release. Nat. Clim. Chang. 13, 456—
461 (2023). https://doi.org/10.1038/s41558-023-01657-w
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Lasslop, G., Coppola, A.l., Voulgarakis, A., Yue, C. and Veraverbeke, S.,
2019. Influence of fire on the carbon cycle and climate. Current Climate
Change Reports, 5, pp.112-123.
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MRV requirements for peatland Carbon accounting
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Krisnawati, H., Adinugroho, W.C., Imanuddin, R. (2021). Climate-Responsible Management of
Tropical Peatlands: The Need for Integrated MRV for Tropical Peatland Ecosystem. In: Osaki,
M., Tsuji, N., Foead, N., Rieley, J. (eds) Tropical Peatland Eco-management. Springer,
Singapore. https://doi.org/10.1007/978-981-33-4654-3 15
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Role of MRV
(Monitoring, Reporting,
Validation) in Peatland

Management
 UNFCCC guidelines
for carbon
inventories

e Accurate, consistent
and systematic data
on carbon stocks
and emissions.


https://doi.org/10.1007/978-981-33-4654-3_15

What could be the role of EO to support peatlands MRV?

Damaged peatland Functioning peatland

Sphagnum moss is the main peat forming plant
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Some Earth Observation products supporting MRV

Good proxy for CO, emissions:
Example temperate Europe

* Soil moisture -> proxy to water level A |

 Surface motion / ground deformation
* Vegetation bio-geophysical parameters ] LT
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WorldPeatland — Hydrology products
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WorldPeatland — surface motion products

05.01.2022 - 07.01.2024

coher.: 0.194 vel.: -12.37 v_stdev.: 0.272
oA
F
£
-
C -104
©
£
O -154
Q
ko)
g 2] -
&)
a5
o of ol A0 o ok g o
il il o7 P 2o 2 2 20
[Date]

Displacement [mm]

coher.: 0.784 vel.: -8.246 v_stdev.: 0.667

2.5 9

0.0 1

—2.5

~5.0 4

—-7.5

-10.0 4

-12.5 1

—15.0 4

—17.5 4

v
1“11"0

1 S 1
Q'L'V“ A v 2° 2° 1A >
78 18 48 78 48 48
[Date] 3@

Q - Q 19
ad 3.0 i 0

o oy M4
Assimila®

Worldpeatiand



WorldPeatland — Vegetation biogeophysical params.

LAl — Sentinel-2
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Very high-res classification

We need to keep innovating e of peatand vegetaion

communities.

 Hyperspectral imaging for
detailed biomass and carbon
stock assessments

* Integration with machine s M i ey it
learning and Al for improved — ™aong spectoscopy. Feologicalindicators, 154, p-110665.
accuracy

e Combining in situ data with
models driven by EO for
enhanced soil carbon
retrievals.

Drainage density at (a) 500m,
(b) 100m, and (c) 10cm and (d)
individual drains (red polylines)

Macfarlane, F., Robb, C., Coull, M.,
McKeen, M., Wardell-Johnson, D.,
Miller, D., Parker, T.C., Artz, R.R.,
Matthews, K. and Aitkenhead, M.J.,
2024. A deep learning approach for
high-resolution mapping of Scottish
peatland degradation. European
Journal of Soil Science, 75(4),
p.e13538.
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Peatlands and MRV

* Peatlands are crucial for carbon storage but vulnerable to
degradation.

* EO provides powerful tools for MRV, enabling better carbon
inventory management

* Need for integrating new EO data sources and advancing MRV
methods for peatland preservation

* Collaborative opportunities between governments, industry,
and research institutions
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