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How much can land contribute? 

…to climate mitigation?
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The expected land contribution to climate mitigation

Depending on future fossil fuel and industry emissions, important CO2 removals are 
expected from the land sector.
Both changes in land cover (for ex. af/reforestation) and in land management (for 
ex. wood harvesting) are expected to play a crucial role.
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Four illustrative emission pathways that limit global warming to 1.5°C (IPCC Special Report on 1.5°C, 2018) 

Land sector: Agriculture, Forestry and Land Use (AFOLU) and BioEnergy with Carbon Capture and Storage (BECCS)

Emissions

Removals = 
negative
emissions



But how much carbon can land actually absorb?
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(IPCC 5th Assessment Report, 2013) 

The more CO2 in the atmosphere, the 
more carbon land is projected to absorb.
But nutrient limitation may strongly limit
this CO2 fertilisation.  

The warmer the climate, the less CO2 land 
is projected to absorb in many regions.
The opposite behaviour is projected for 
boreal ecosystems.

N cycle 
processes

represented



But how much carbon can land actually absorb?
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The wood harvesting dilemma: it helps sequester carbon in wood products and reduce
fossil fuel emissions, but also reduces carbon stocks.



But how much carbon can land actually absorb?
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The wood harvesting dilemma: it helps sequester carbon in wood products and reduce
fossil fuel emissions, but also reduces carbon stocks.



How much can land contribute? 

…to climate adaptation?
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A less well-understood, potential contribution to adaptation
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Through biogeophysical effects, changes
in land cover could have implications for

adaptation.



How much can land cover changes locally modify climate?
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Annual max daytime temperature: effects of land cover changes for SSP1 compared to SSP2 (model results from Hirsch et al., 2018)

Differences in land cover trajectories can induce local climate changes of the same order as 
0.5°C of global warming.
Model differences prevent from nailing down the exact potential contribution for adaptation.



And what about land management changes?
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Agricultural practices and especially irrigation can also modify the local climate through
biogeophysical effects.
The same processes could also play a role for forest management practices, such as wood
harvest.

Locally lower temperature over irrigated areas in China (satellite-derived results from Yang et al., 2020)



And what about land management changes?
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Agricultural practices and especially irrigation can also modify the local climate through
biogeophysical effects.
The same processes could also play a role for forest management practices, such as wood
harvest.

Locally lower temperature over irrigated areas in China (satellite-derived results from Yang et al., 2020)



How much can land contribute? 

…to sustainability objectives?
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Exploit the synergies, manage the trade-offs
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(IPCC Special Report on Land, 2019) 
Synergies Trade-offs

Land use decisions must be based on an integrated view on all these aspects.
But this integration is incomplete in many research and decision-support tools.



How much can land contribute? 

The LAMACLIMA project: towards an integrated view
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Integrate climate, land-use and economic models

16(IPCC Special Report on Land, 2019) 
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Stakeholder engagement activities under LAMACLIMA
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Webinar series

Workshop: scenario development for future 
Land Cover and Land Management

Online tool to explore the influence of changes in 
forest cover, irigation and wood harvesting on 
climate



Upcoming webinars
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