
Land use change trajectories 
under stratospheric aerosol 

injection
Sam Rabin, Peter Alexander, Almut Arneth, Lili Xia, Alan Robock



Previous work has looked at 
crop productivity impacts under SAI

Crop production in China
(Xia et al., 2014, JGR: Atmos.)

Global crop yield
(Fan et al., 2021, Nat. Food)

Global crop yield
(Clark et al., in rev.)

But productivity changes don’t happen in a vacuum.



How do crop (and pasture) 
productivity impacts of SAI 
affect land use patterns? 
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Scenarios and CESM climate forcing
Baseline: SSP2-4.5
• Moderate emissions 

scenario

Climate intervention: ARISE-SAI-1.5
• SSP2-4.5 emissions
• Stratospheric aerosol injection starting 2035
• Keep global mean ∆T to 1.5° over preindustrial

Richter et al. (2022, Geosci. Model Dev.)

SSP2-4.5 and ARISE-1.5
in the CESM2(WACCM6)
Earth system model



How do crop (and pasture) 
productivity impacts of SAI 
affect land use patterns? 
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How do crop (and pasture) 
productivity impacts of SAI 
affect land use patterns? 
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Crop area change (relative to 2035) SSP2-4.5
ARISE-SAI-1.5



Crop area: 2070–2074 minus 2030–2034

Rice Soy

Wheat Maize

SSP2-4.5 
more

ARISE-SAI
-1.5 more



Next steps

• Double-check PLUM setup

• Run with all ensemble members

• Climate forcing attribution

• Other crop models (emulators)?
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