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Overshoot @

* In Paris in 2015, the world agreed to limit global warming
to well below +2 °C and to pursue efforts to limit it to +1.5 °C
above pre-industrial levels.

 “Climate overshoot” means crossing the +1.5 °C

threshold.

* In April 2022 the IPCC said that it is almost inevitable that
we will temporarily exceed this [+1.5 °C] temperature
threshold but could return to below it by the end of the

century.”

* The first 12-month period to exceed 1.5°C as an average
was February 2023 — January 2024, boosted by EIl Nifio,
according to the Copernicus Climate Change Service.
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UK GHG emissions by sector

2023 UK Greenhouse Gas Emissions, Final Figures

e The UK has made
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UK Carbon Budget 7

Figure 1 The recommended Seventh Carbon Budget
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Figure 7.4.3 Net emissions in the agriculture and land use
sectors in the Balanced Pathway
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emitting sector.

Agriculture is currently the fourth-highest emitting sector in the UK. By 2040, it
will account for 27% of UK GHG emissions and will be the UK’s second highest-




Committee on Climate Change: Land Use Policy Recommendations

) Actions must be taken now... Land use: Policies for
a Net Zero UK

Cammmities on Climate Jrangs
Iatwswy 2000

Increase Increase annual Use 10% of Restore at Increase the
low-carbon tree-planting farmland for least 55% use of land for
farming to between agro-forestry. of peatland energy crops
practices 90-120 million area by to 23,000
for soils & trees, equivalent 2050. hectares
livestock. to 30,000 per year.
hectares
per year.

Behaviour change is also needed:

Reduce beef, lamb and dairy Reduce food waste by 20% by 2030.
consumption by 20% per capita by 2050.
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Policy commitments are; increase woodland cover to 14.8% of UK land area by 2030 and

17% by 2050 #3535 restore 300,000 ha peatland by 20507 %% scale up bioenergy crop
production to 23,000 ha per year by mid-2020s; protect 30% of land for nature by 2030%0 #4242
Agricultural output is calculated as a function of population projections™,
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Why multifunctional
landscapes are crucial

Policy goals require that land achieves
multiple objectives in the same area.
Otherwise we do not have enough land.

Multifunctional
landscapes
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Multifunctional landscapes for climate,

nature and people

* Multi-objective optimisation results in
significantly different optimal landscape
configurations.

* Guilds of species need to be considered
separately, rather than an overall biodiversity
metric, to avoid biasing towards human needs.

* Participatory approaches with multiple
stakeholders are better at delivering acceptable
land use scenarios.

LA
<OjNET ZERO »»»
HUB

ND USE for

Rl 3 A £ | Accermet 23 Augest 20M
DOU 10111172088 200X 16424 )

Methods |e E2okgy and Exslgtiee BT
RESEARCH ARTICLE ey st s B

Adapting genetic algorithms for multifunctional landscape
decisions: A theoretical case study on wild bees and farmers in
the UK
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Landcover Type
Broad/ Field Beans Coniferous Woodland Fallow Qilseed Rape
Coreal Deciduous Woodiand Improved Permanent Grasslands Unimproved Meadow



Co-benefits of multifunctional landscapes

Land use interventions towards net zero
emissions should consider co-benefits and

trade-offs with other policy goals.

Only multifunctional landscape
management can achieve everything we

want.
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Peatlands in Carbon Budget 7

Over half of land use emissions reductions by 2040 need to come from peatlands.
Peatland restoration and management can deliver 17% of emissions reduction by 2040.
The area of UK peatlands in natural or rewetted condition needs to double by 2040.

* Restoration of upland peatlands and forested peats (5%).
— Restoration of upland blanket bogs to near-natural state needs to rise from 30% to 60% by 2040.

* Restoration and management of lowland peatlands (12%).
— Restoration of lowland peatlands needs to rise from 9% to 31% by 2040.

— Paludiculture and water level management allow continued agricultural use with reduced
emissions on 4% of lowland peatlands by 2040, rising to 10% by 2050.
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Cumulative NEE (g

CO, emissions from three peatland sites

Semi-natural Fen: Sedge Fen | Restoring Fen: Baker's Fen | Agricultural Fen: Rosedene
CO;3 sink (-300gC m2yr?") | CO; source (314gC m2yr?) | large CO; source (760gC m2yr')
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Water table effect on peatland emissions

d) Net GHG (CO,+CH,) balance vs WTD
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10 cm mean water table depth is the
sweet spot with overall lowest
greenhouse gas emissions (methane and
carbon dioxide).

Figure: Annual mean greenhouse gas fluxes as a function of
mean water table depth. Source: Evans, C.D., Peacock, M.,
Baird, A.J. et al. Overriding water table control on managed
peatland greenhouse gas emissions. Nature 593, 548-552
(2021). https://doi.org/10.1038/s41586-021-03523-1
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Digital twins
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« Digital twins can provide information
to farmers how they can reduce
greenhouse gas emissions by
choosing different land management amse o s
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Key recommendations by the Landscape Decisions Programme

“~~ MAKING LANDSCAPE DECISIONS * Investin transdisc_;iplinary approaches for landscape
/ianpscape 1O MEET NET ZERO CARBON: management decisions,

mwmm » Ensure the right ecosystem is promoted in the right

place (no single land-use solution should be
prioritised above others),

rd

* Increase local and devolved decision making
capabilities.

Cole, B., Saratsi, EE., Earnshaw, K., Willcock, S., Gardner, E.,
Bradley, A. et al. (2022). Making Landscape Decisions to Meet
Net Zero Carbon: Pathways that consider ethics, socio-
ecological diversity, and landscape functions. University of
Leicester. Report.
https://doi.org/10.25392/leicester.data.19011629.v2
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