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Land-use, Land-use Change and Forestry Greenhouse gas emissions
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Chart shows Land-use Greenhouse
Gas emissions 2018, 2022 and

projected emissions to 2030

Emissions below zero are carbon
sinks (declining) and above zero are

carbon emissions

Orange line are the net emissions and
red line indicates the 2030 reduction

target




The Irish scenario

Soll 1s a net source of carbon loss In Ireland

Peat soil source +3.9 Mt CO,e yrt Mineral soil sink -1.4 Mt CO.e yrt

LULUCEF inventory highly uncertain!

« EU LULUCF Target -0.626 Mt CO.e yrt




C stocks vs C seqguestration

e Soil carbon stocks represent the total amount of C stored in an area (tonnes of C per hectare).
e Carbon sequestration refers to the net change in soil carbon stocks over time.
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Are we increasing or decreasing C stocks?
Are we able to Refine the national inventory for carbon emissions from land-use and management (Tier 2 and 3)?




A three pronged approach to C accounting

To track soil carbon over time, we need long-term measurements, real-time flux data,
and farm activity records, all brought together through modelling
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Signpost Farms — Long term Soil C Stocks changes

The Signpost Programme started measuring soil carbon across Ireland
going beyond the usual 30 cm to capture what’'s been missing in carbon accounts
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Deep Soil Sampling

Carbon Stocks at Depth Across Irish Farm Systems range from 48 to 200 tonnes of C per hectare

measured down to 60 cm depth
)
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Soil Group

Deep Soil Sampling

Each soil is different and has different carbon sequestration potential

Range of C Stock by Soil Type:
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The higher the clay content the
higher the C sequestration potential
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Whether a farm reaches the top or bottom of its carbon potential depends on Management and Climatic conditions




Flux Measurement - Eddy covariance towers

The National Soil Carbon Observatory (NASCO) measures carbon fluxes across Ireland
for different land-uses, managements and soil types

NASCO Network:
28 eddy covariance towers
« 8 peat soils
* 20 mineral solls

All towers measure CO, and
H,O fluxes
« 8 towers measure CH,
2 towers measure N,O
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Flux Measurement - Eddy covariance towers

Preliminary findings from NASCO suggest that
mean carbon sequestration rate may be considerably higher than current inventory estimates
(0.64vs 0.14tCha™tyr?; 2.34 vs 0.5tCO, ha™tyrT?)
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Management and Climate conditions drive year-to-year shifts in systems from carbon sinks to sources




Hedgerows- Above ground Carbon

Hedgerows can provide important benefits in agricultural landscapes
* Hedgerows of the same length can store very different amounts of carbon
e Toinclude hedgerow in inventory a method to assess carbon stock changes is required

This wide hedgerow with
trees contains 16.2 tons of
Carbon

This low cropped hedgerow
contains 4.1 tons of Carbon

Management Matters:
* Hedgerows that are taller, wider, and less intensively managed show the highest potential for carbon sequestration




Mitigation strategies

Management practices to improve carbon sequestration need to be tailored for the
specific characteristics of mineral soil
and can include the following range of options:

e Improve soil fertility:

Mitigation Measure (MM):
Optimal pH and soil nitrogen and
phosphorus status will improve
grass growth that will in turn
enhance Cin soils

Impact: liming and nutrient
management sequesters up to
0.23 t C/ha/year

e Clover and multi-species

swards:
MM: Planting clover and deep-
rooting species, such as chicory
and plantain can increase C by
increasing root biomass.

Impact: Clover/MSS
sequesters up to 0.18 t
C/ha/year

e Hedgerows and
shelterbelts:

MM: Planting hedgerows and
trees, to grow taller and wider
can increase C sequestration
and improve biodiversity.

Impact: Hedgerow

management sequesters

0.18-0.9 t C/ha/year

e Optimise grazing:

MM: Rotational grazing
with proper stocking rates
can boost C stocks by
enhancing plant residue
input and promoting
shallow root growth.

Impact: Well managed
rotational grazing
sequesters 0.2-0.6t
C/ha/year




Take Home Messages

Irish Soils Store More Than You Think: Overall, soil carbon levels on Irish farms are promising.
«Carbon Varies with Depth: Carbon distribution in the soil profile differs and it is shaped by management, soil type,
and climate.

Know Your Soil: Different soils have different capacities to sequester carbon—understanding this is key.

‘Management Matters: Early findings suggest managed mineral soils are storing more carbon than current
inventories report.

Measure What Matters: Long-term C flux monitoring, paired with deep soil sampling and management data, is
essential for accurate accounting.

Refine the national inventory for carbon emissions from land-use and management (Tier 2 and 3)
combined modelling support by soil sampling and EC measurements




Acknowledgements

N

An Roinn Talmhaiochta ® ~ . . [\r(
L Y et adme Nas
Department of Agriculture, ) ) SIGNPOST

Food and the Marine VistaMilk Formers for Cimote Action

* Co-Authors: R. Murphy, K. Richards, K. Daly, G. Lanigan, D. O’Brian, T. O'Dwyer, S.
Green, L. O’Sullivan, A. Castellon (Teagasc)

* This research was made possible thanks to the technical help provided by Teagasc
technicians and advisory staff




	Slide 1
	Slide 2: Land-use, Land-use Change and Forestry Greenhouse gas emissions
	Slide 3
	Slide 4: C stocks vs C sequestration
	Slide 5: A three pronged approach to C accounting
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13: Take Home Messages
	Slide 14

