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Land use-climate feedbacks
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A short history of land use in global climate assessments
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land use is a forcing (LUH1)!
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A short history of land use in global climate assessments

CMIP6: >50 times the information of CMIP6 (LUH2) (higher
res; + irrigation, rice, wood harvest types, biofuels)

But this does not mean ESMs can use it...
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Coupling approaches around (global) land use
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Other coupling around land use: see reviews by Calvin and Bond-Lamberty, ERL, 2018 & Robinson et al., ESD, 2018




Land use role for mitigation “clear”, but for adaptation largely

unassessed

Griscom et al, PNAS, 2017
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Land use role for mitigation “clear”, but for adaptation largely
unassessed

Surface temperature change for global deforestation

Massive local climate effects of
terrestrial CDR methods

—> win-win of mitigation & adaptation
(or trade-offs)!
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Land use role for mitigation “clear”, but for adaptation largely

unassessed

Integration of local temperature signal
in IAM (MAgPIE) (via CO, equivalent)
alters afforestation trajectory

—> Strong feedback between global
climate change and land use via

local climate impact
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Land use role for mitigation “clear”, but for adaptation largely
unassessed

Signal emergence may influence Fraction of deforestation at which temperature signal emerges

human decisions
IPSL CM6A LR

FoE [%] of ANear Surface Temperature

Cascade of delays in the system, from -50 ~40 30  -20 10
social acceptance of policy measure to
implementation to climate signal...

Boysen et al., Biogeosci., 2020



Land use role for mitigation “clear”, but for adaptation largely
unassessed

Non-local terrestrial carbon stock changes
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Conclusions

* Push towards CDR in climate policy puts additional pressure on land

* We need to consider synergies and trade-offs for the multiple usages of land
on our way to climate neutrality

* Climate policy currently has narrow GHG focus; large potential to
adapt living conditions for humans and ecosystems by local climate
effects of land use change

* How should mitigation and adaptation best be linked?



